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INTRODUCTION

This is the second part of a bibliography on seals and sealing, prepared

by the Advanced Technology Laboratories (formerly the General Engineering

Laboratory) of the General Electric Company, under NASA Contract NAS 7-102.

The first part of the bibliography, which canstitutes Volume 3A of this

Final Report, was composed of 682 abstracts of literature available from the

Armed Services Technical Information Agency (ASTIA). This part, Volume 3B,

presents 1482 additional abstracts available from the open literature.

The literature search which culminated in the issuance of this volume

was carried out by the General Electric Company Main Library in Schenectady,

New York. Shortly after cormnencement of this search, two major bibliographies

on the subject became available. These documents are as follows:

I. "Bibliography on Dynamic Shaft Seals, Preliminary Issue,"

W. K. Stair, University of Tennessee, Engineering Experiment

Station, May 1962, 97 pages, 353 references, Prepared under

Subcontract Number 2118 for Union Carbide Nuclear Company

2. "Bibliography on Fluid Sealing," BIB-l, A. L. King, British

Hydromechanics Research Associatian, South Road, Temple

Fields, Harlow, Essex, England, May, 1962, 38 pages, 373

references, Price: 20 shillings

Because of the excellent preparation of the abstracts in these two

publications, we have repeated many of them in this volume with the approval

of the issuing agencies of these documents. Abstracts repeated from the

University of Tennessee Bibliography are identified by a letter "_' ir_ the

upper right corner, and items repeated from the BHRA bibliography are likewise

identified by a letter "B". Examples are references A-142 and A-144 on page

ii.

The majority of the abstracts contained herein,:however, were prepared

by the General Electric Main Library in the period of April-December, 1962.

The sources searched were as follows!

ill





Aeronautical Engineering Index

Aerospace Engineering Index

Aerospace Engineering-Review & _nternatio'nal

Aeronautical Abstracts

Applied Science & Technology Index

ASM Review of Metal Literature

Battelle Technical Review Abstracts

British Hydromechanics Research Association

Bibliography on Fluid Sealing, May 1962, 444

references, 38 pp.

Chemical Abstracts

Engineering Index

Index of NACA Technical Publications

Index of NASA Technical Publications

Industrial Arts Index

International Aerospace Abstracts

NASA Technical Publication Announcements

National Conference of Industrial Hydraulics

Nuclear Science Abstracts

Science Abstracts (A) (Physics)

Science Abstracts (B) (Electrical Engineering)

Technical Translations

Translation Monthly

U. S. Government Research Reports

University of Tennessee, Engineering Experimental

Station, Bibliography on Dynamic Shaft Seals_

W. K. Stair, May 1962, 353 references, 97 pp.

Includes references through Dec. 1961.

Vacuum Abstracts

iv

1947 _ 1957

1958

1959_-_ 1960

1958 - Nov. 1962

1944 - Feb. 1962

1952 - Nov. 1962

1907 - 1961

1884 - Nov. 1962

1915 - Sept. 1958

Oct. 1958 - Dec. 1961

1914 - 1957

1961 - Aug. 1962

Jan. - Oct. Ii, 1962

1947 - 1961

July 1948 - July 31,
1962

1898 - Oct, 1962

1898 - Oct. 1962

1959 - Sept. 15, 1962

1955 - 1958

1946 - Sept. 20, 1962

1951 - July/Aug, 1962





Although it maynot be apparent from the dates shown, each source

was searched back to its beginning, in the interest of completeness.

The complete process in the production of thispubllcation was as

follows:

a,

b.

C,

da

e.

f.

the sources above were searched for pertinent re£erences

abstracts were prepared of articles which had potential value

each abstract was studied and its content coded in terms of a

ten-digit code. For instance, the number 01-13-47-63-83 would

describe a reference about installation of bronze labyrinth seals

in steam or gas turbines. There were 2,414,720 possible code

numbers of this type in the system

a serial number was assigned to each item s consisting of a letter

followed by a number. The letter was the first letter in the primary

author's name, and the number was the serial number within that

alphabetical group. These identification numbers are used in the

test and Subject Index.

an IBM card was punched for each code number for each reference, up

to a maximum of 20. (Most abstracts had multiple codings because of

multiple types of technical content). A total of approximately 9000

cards were required for the open literature abstracts.

While the text was being type-wrltten (using IBM "Charter" type to

save space)_ the IBM deck was searched for preparation of the Subject

Index. For instance, to list all references on Bushings (see page

147), the deck was sent through a keysorting machine set for the

number 1 in Column 8 of the card and the number 4 in Column 9. This

task obviously could also be done manually, but because of the ex-

tensiveness of the Subject Index, a great deal more labor would have

V





go

been required.

The floral step was to duplicate the document.

We have intended iR this search to abstract every English language

document that it was feasible and worthwhile to obtain. This was mainly

so that the task would never have to be done again. With a scope of this

magnitude, errors and omissions are unavoidable. The authors would greatly

appreciate being informed of i these so that a potential second edition of

this document would be of even greater value in the saving of future tech-

nical manpower.

v£





A-001
Abbott, H.M.
Space Environmental Effects on Seals, Gaskets,
Adhesives and Other Elastomeric and Polymeric
Materi ah
Lockheed Aircraft Corp., Missiles and Space INv.,
Sunnyvale, Calif., NP-11194, 220 pp., Contract
AF04(647)-673., Sept., 1961 :

This bibliography contains 558 selected references
on seals, gaskets, adhesives, sealants, and other
elastomerie and polymeric materials under space
conditions. These references were compiledfor the
years 1951-1961. A material index is included hs a
possible aid in locating specific materials.

• A-Q02
Adam, H.
Theoretical Principles of Compressive Glass Seals
and Their Practical Results
Feinwerktechnik 56, No. 2, pp. 29-40, 1952
Spec. Lib. Assn. Trans. 5%2748 (53 pp.)
(Loan copy only)

A-003
Adam, H.
Compressed-glass Seals. Principles; Maa_act_e arid
Technical Appl/cations
Glas-und Hochvaknum.-Tech. No. 7, pp. 123-34.
1952. Spec. Lib. Assn. Trans. 57-2757 (27 pp.)
(Loan copy only)

A-004
Adam, H.A., Kaufman, S.
Indium Seals for INsmountable Vacuum Systems
Journal Sci. Instrum., V. 341, pp. 123-124,
March, 1957

The present investigation was required to produce
a metal seal for applications where no external
clamping was possible and compression of the seal
was due solely to atmospheric pressure. DetaiLs of
preparation, procedure, and use are described.
Various sizes are checked. _ak rates against sur-
faces of various materials given.

A-005
Adilletta, J.G.
How to Apply O-Rings
Product Engineering, V. 28, pp. 176-1ff2, Aug., 1957

Test program develops simplified principles for
proportioning mechanical parts to achieve maximum
sealing at minimum cost. Type of sealing required
dictates seal choice.
Effect of factors such as fluid pressure, surface finish,
and eccentricity of shaft and cyl/nder on inRial
'squeeze, " cross-section rind diameter, and

Durometer of rubber.

A-006
,z_ Adloff. K.

Creep of Flanged Joints
Warme, V. 58, pp. 352-355, June 1, and
pp. 387-389, June 15, 1935

The calculations by different methods of the
stresses in the tube and flange material and in the
connecting bolts, both for solid and ioose ring
flanges is compared. In order to insure a tight
joint under pressure, the initial load on the boRs
should be at least equal to twice the load due to the
steam pressure. It is an ad6antage to heat the bolts
when the flange joint is being erected. The effect

of the creep is to reduce the stress in the bolts.
The determination of a time factor for estimating tfifi" _
life of a flanged joint Under steady creep is considered.

A-O07
Admire, B.W. and Mayor, F.S.
A Gas Shaft Seal ForTlie HNPE Sodium Pump
Atomlcs International INv. Of North American
Aviation, Inc., Canoga Park, Calif., NAA-SR-MEMO-
2616, June 30, 1958, (6 pp.)

Lip type, oii labyrinth gas shaft seals were tested for
use on Hallam power reactor sodium pumps with a 5_
inch diameter rotating shaft. The seals were not re,_
commended for use owing to excess helium leakage
and short life.

A-008
Aitchison, T.C., and Bowers. B.N.
Nitrile Rubber Gaskets Make Better Seals
G-E Review, V. 55, pp. 46-50, May, 1952

Characteristics of nitrile rubber makes it an almost
ideal gaske_ materi_l for sealing the joints of liquid-
filled electrical apparatus against oii and non-inflam-
mable insulating liquids such as askarel, air, and
moisture, for reasons listed. Radical changes were
made in previous gasket practice t6 fully utilize the
potential of the material.

A-009
Alexander, T.E.
How To Maintain Mechanical Seals
Oil and Gas Journal, V. 60. p. 123, 4+, Feb. 12,
1962

The six causes of trouble in mechanical seals are:
i) Alignment, 2) Faulty installation, 3) Wrong
application, 4) Corrosion. 5) Temperature,
6) Solids.
51_o_n = pressures up to i, 500 psi, temperature to

, and rotating speeds to 40,000 rpm. Align-
ment, 0.002 in. max. for seal faces.
Drawings and tables.

A-010
Allen, C.M., Bell, LC., and others
Rotating-shaft Helium Seal Investigation
Battelle Memorial Inst., Columbus, Ohio,
NP-11243 Contract DA-44-009-eng-3375 (71 pp.)
Aug. 25, 1959

A research program was conducted to Study positive
rotating-shaft seals using helium for high speed turbo-
machinery.

A-OIl
Allen, D.S. and Whitley, S.
Improvements In Or Relating To Devices For The
SeaLing Of A Rotatable Shaft In Passage Through A
Casing
British Patent 881, 877, Nov. 8, 1961

A device for sealing a rotatable shaft in p_ssage
through a casing is designed which has a dia/_etral
clearance between the/haft and the sleeve so small
that a small feed of sealing gas is sufficient and leakage
rates are low.



Vydrgu_c O-Ri_ P_Idn_ Per _tfllng Cy_tnc]_.

Prod, Engrg,, V,I@, pp, _O_-IO@, /uly, _047

Gp__Y__dugjlls f3_ noll-mUVlllS and guyingty_j
ofO-ttr_ _g!, in hy_)ull_ _dlu _d u_ho_ gppllua.
uQ_ril, _gpJlpp3@l_fl _owll I_ltgl4ng _ygl_Uerl,
_,_on=, _nd _aph v_Ivt _u_r, end _lu_abl$
t_g_d pratt, _gumt _uon of O-t,_, gnu
_tqe, of oum_u_d_ gvMhbl, for m_l_n_ O.tln|,

^.01a

_¢cunt Aclvgn_u_ |n Ultrg-Mlh V_uum Te©hnol_y
Vacuum, V, _, No, l, pp, _0._, May, I_

T_ t..wom_a_ di_©ttun_ for gdvtmu©t in ul_r_-
M_h vguuum t@¢hnolo|ygig= l) @t_&ttglllmdnt

and _) _ d_v@lopm@lRof ll_l u|tlg-Mlh v&@BUm
,y_tem=, l_l._d'a_ _omm_ntt end dtg@l_, of

flat coppe_@atl_t__h_ _p type _th ©upperlaal_t,l
O-_n_ t_t_| llTld_Id @gtl_t_at,

A-O_4
AMmuh M,IL _,
T_ub_¢ Shootlr_ In Hydtgull© @y_m,
Cot_lAge, V, @l, pp, %-81, Mm'ch, 10@@

M_thoc!s of d_t_ct!nli |,,kq,, Some featutt, of
hydrgul!¢ ¢@_l_en_! of_n @wrlooked _ murco,
o[tl_gbl@ thOOtlr_. Dlqt!L_t, _oto_rap_, lal_h,

&-Of5
Andrew_ ]u]/anN,
HollowM_al O-_np, Seah_o_Ex_mm,

Product gngtneerl_, V, 33, pp, 4'_-6'r

E_slgnguld, for low and hight_mp,tatut, O-fi_
joinu In¢lu._, p_uum UmR,, rn_(edal ,election,
sun,_ flmttmt, groove dlm,ndont, and bol_Jnil
fot_j. T,mlmtatum,/tom tt_. I_.[_ reap, to uv,t
2000_, Plalnhollow, p_#urtted h_mefi¢, end
serf eneqiteed , 100 m 400 pfl, PlgrJng and ooatin_!
improve Imallng.

_ffectt of v_nttng O-dnlp, [_Otosta_,, reap/
.,.. o=.., ,,bx..
.fore cutv*, O fins vt, mlld metal iai_et tabl'e, L_-
In_taIlatlon dlttmndon table, dtewingk det1_n pro
¢e dulr_,

A-Ol@
Anon,
Pacldng At A Product Of The Rubb,r Factory
Ind. Rub. Wld, 3300 W, Sept, I0, 189'/

Give, M=ory of the um of paoldng with illu,trated
de,crip_on of type,,

A-017
- Anon,

Poe]tins Ring Per PlttonV&Ivel
Meeh._ng., V, 4, p, 7_2, Nov. 18, 183_

A detafi_.ton of a p_king ring for pinon valve, for
a_heavy height locomo"ve built for r_e lll/noi_.
_entralRaLl_oad by the Brook, Locomotive Wo_,,
The p.acklng ring fimade in.one .,_..d piece,, and
tumeo to a la:ger Etameter _tm ttt@_te o_tile
buddha. A taw cut it made on the I_i_ taro. the

tlng _d. g #am M t__ te_qutr_d_tckr___ t,s Inserted.
The__nd_ M@t_t_Bclamped t0gg_t_r by a bolt, with
z_s rot mrs purpo_ _ff=g p_ov|d_don the insideof
th@!tng ar)d a.c6g_at¢ly-t_rh#dm .theproper size.The
dUdgtl_@_ _0 bAvu lift@_dVgtlt=g_ _f a plain plug
vglvu, and gn MdLti_ttl o_ in _K_t t.l_ valve may at
_ny r_m_b_ made _t!_t w_tt_competitively Uttle ex-

A-Ol@
A_n,
Lgbyrtn_hPm=king_
|n$tnaeti_,V, }_, pp, _s_-_t},hm, 10,.!908

A _U._f_ d_l_On Of |gby_nrh p_¢.kin_s, p_.nting
OUtttmt tam@._nti@ll.d,g oh wh_c@_ peckin$is.
_g_d|_ not _o mu_rtant_u_mg ot t_ _m w t_e
, _t_uou, ptt_ st to wire _gw ft at a Start number of
.potn3h to th_ later IN_ Of _e pape,, f.otwu_!afor the
_t_rlM$O M _gm thrOLl_Jlplv:_ngt Of ¢h_is.klDd i!

A-019

ne P|brou, I_bb!tt Pt_!dnS
et, V, 4_, p, _tt_, _ov, _, :t_13

luhne flbrou! btbbltt pt_k!ng!, com_d of long,
fin? flbt. or oompo,ltton mttal for _etm, water, oil,
tat gmmon_,, P_ oath m.ffpo_ j cliff©rentaIIoy is
u**d, _lwin$ and ineruCtfon_ for pack!ngnew and
WOrrltOdl,

A-0_0
Ariel1,

oldlng .Metaltto Packing For Satur,ted Steam
come,trot

l_tlway Mechtm/oglgns., V. O0, pp. _.64-5,
May, I@16

A-OgI
Anon,
Piton_ns,
Moth, WRI., ;une 22, 1_)1'/

Type, of finer umd end point, in ,moving and refitting.

A-022
Anon,
$arco Metallic @ai_et,
IMWIr, V, 47, p, 473, April 2, 1918

_ combin_lon l, ad and copper $a_et developed by
e saree Gomptmy. Pot fit*So wojk, the Zeadring
rat the inner memb, r, tmd]u,t tmlng over me outer

edse it g copperring of imaller ere. ,®orlon, Thi,
permits the ._ipdrlp_ to. come u.n_r c_psl_tble
pasture m ug_tsnm_ tt_s lomt t_tore me range begins
to compel. _e copper finS. The copper p_event$ the
blowout.Of thll leadfing. Dettdlt, application and de-
d_n dta_ng, pt, mntetl,

A-0@$
Anorl,
Development O_n Crsne Plexlble Metallic
P_king !,-,:
.lnt, M_'lne _il., _a 03, p. 310, May, 1918,
_nd. Mtmltpment, V_ @8,p, 423, May, 1918,
_ower, V, 47, p, @e_,May 14, 1918

A-O_4
Anon.
Mixture, For Metallic P_Idng
Poundry, V, 4@, p, 271, Iune, 1015

-Z-



A-025
Anon.

Cast Iron Piston Rod Packing
Railway Mechanical Engineering, V. 93,
pp. 5"/7-8, Oct., 1919

The London and North Western, and the North

Staffordshire, having experienced difficulty with
their white metal piston rod packing on superheater
locomotives, have successfully developed a cast
iron packing which has given particularly good ser-
vice for some little time. L & N W ILk uses a mix-

ture of 40% selected scrap, 30% Kettering silicon
material, and 30% old ingot molds (Hematite). The

N.S. RR makes its packing from an ordinary commer-
cial quality of cast iron with approximately 33%
Barton Hematite added.

Detailed drawings of both packings are included,

A-026
Anon.

Steam, Hydraulic And Miscellaneous Packings
Belting & Transmission, V. 16, pp. 19-21, Iune 20,
1920

Notes on materials used in construction, how they are
applied to engines, pumps, valves, etc., and con-
ditions affecting their operation.

A-027

Anon.

Ring Packed Stuffing Box For Valve Stems
Railway Review. V. 67, pp. 482-3, Sept. 25. 10'20

A-028
Anon.

Tiptop Plastic Metallic Packing
Power, V. 52, p. 864, Nov. 30, 1920

Tiptop packing fits in the stuffing box lengthwise.
Being wedge-shaped, it fits the stuffing box and rod,
making practically a true circle when the packing is
forced against the rod or valve stem as the gland is
forced into place. :

It is made of a soft shredded anti-friction alloy which
is permeated with graphite and mica and then com-

ressed into bars, segments, or into rings which may
e cut diagonally with an ordinary jack knife to fit

the rod or box.

A-029
Anon.

Throttle Stuffing Box For Plastic Packing
Railway R., V. 70, p. 166, Feb. 4, 1922

A-030
Anon.

Failure Of Labyrinth Packing Shuts Down Turbine
Power, V. 55, p. 211, Feb. 7, 1922

This articledescribes an accident which occurred at

a power company due to a packing failure and the
measures zaken to correct it.

A-031
Anon.

Use Of Non Metallic Packing In Refrigerating
Field

Refrigerator W, V. 57, pp. 29-30, Nov., 1922

A - 032
Anon.

All Metal PackingFor Locomotive Air Pumps

Railway Review, V. 75, pp. 141-42, July 26, 1924
Railway Age, V. 76, p. 1410, June 11, 1924

The packing rings, two in number, are constructed
with mechanical accuracy from four segments which
break joints in the center of the rod bearing surface.
The combination of two rings working in unison will

prevent leakage of either steam or air. The wide bear-
ing surface each ring has on the rod and the grooves
of the case insures long life.
Drawings and description included.

A-033
Anon.

Alden Turbine-condenser Expansion Gasket
Power, V. 60, pp. 705-6, Oct. 28, 1924

To withstand temperatures that would prevail under
atmospheric conditions, the expansion gasket is made
of high-temperature gum rubber in the form of a
circular tube provided with two small openings for the
introduction and circulation of water under pressure
as low as 10 lb./sq, in. Drawings and data curve indi-
cating inflation pressures at which leakage starts,

A- 034

Anon.

Steam Engine Packing
powe r Engr., V. 20, pp. 175-7, May, 1925

Review of requirements of good packing and of methods
adopted to fulfill these practices.

A-035
Anon.

Cooke Seal Ring Can Be Adapted To Any Rotating
Shaft

Power Plant Engineering, V. 30, pp. 872-3,
Aug. 1, 1926,
Power, V. 64, p. 382, Sept. q, 1926

The seal is rotated with the shaft. This particular
style uses double seal rings, one at either end of the '
stuffing box, with a spring between to exert the
pressure necessary to effect the seal.
Detailed description and assembly drawing.

A-036

Anon.

Packing Glands For Large Steam Turbine Shafts

Power Plant Engng., V. 30, pp. 947-050, Sept. 1, 1026

This article discusses in brief the details of some of the

packing glands used on large steam turbines. A few
are: carbon ring, water seal and labyrinth gland.
Illustrations.

A- 037
Anon.
Arran High Pressure Cast Iron Metallic Packing
Railway Age, V. 82, p. 669, Mar. 5, 1927
Mechanical Eng., V. 49, p. 170, Feb., 192q

The packing consists of a series of ground cups which
fit against each other forming a steam tight seal when
pressed into the bottom of the stuffing box by the gland.
Each packing ring set consists of two rings of rectangular
section placed side by side with two cast iron spring

rin_.s surrounding the outer circumference of the two
seaung nngs.

-3-



A-O38
Anorl,
Brltimp Metallic Packing
Engineering, V. 123, pp, 402-3, April i, 1927

A type of packing ring which is self aligning, and
when once correctly adjusted, It Is imposd_la to in-
crease me pressure on the rod or shaft. (7 types
pictured). Applica_lont are discussed.
A running llfe of 125,000 miles without adJuttmem
has been recorded, compared with 22, 000 with wh/te
metal packing.

A-039
Anon.
Packing For Hydraulic Machines
Power, V. 65, p. 969, Yune _1, 1927

A discussion of various packing mate_als, The
limitations and advantages of bralded flax packing,
asbestos packing, hemp packing, granullted wood
and metal packing, pla_c-metalI/c packing, and
braidedcottonpacking.

A-040
Anon.
Armor- ¢tad Flexitallic Gasket
Power Plant Engineering, V. 33, p. 598, May 16,
2929
Blast Furnace & Steel PI.. V. 17, p. '/2% May, 1929

A gasket designed to take care of the most severe
modern service conditions - high temperature, high
pressure, and acid conditions. The elasticity of the
gasket was not exceeded at 100, 000 pounds load
(9000 lb/sq, in.).

A- 041

SpringPackingFor Steam Turbine StuffingBoxes
Marine Lug., %r. 35, p. 63, Feb., 1930

V-shaped grooves on the outer circumference of
ringsofcorrespondingshape are held inpositionby
a tendon wire. Between the ends ofthewire a
corrugated spring Is provided, which is under com-
press/on. Test data, tabulated and discussed are
presented.

A-042
Anon.
Selection And ApplicationOf Pump Packing
Nat. Pet. N., V, 22, p. 61, May 7, 1930

A-043
Anon.
High PressureGasket Pointers
Pulp & PaperMagazine ofCanada, V. 30, p. 428,
Oct. 9, 1930

A-044
Anon.
Carbon Packing Rings For Steam Turbines
Power Plant Engineering. V. 34, p. 1219,
Nov. i. 1930

A discussionof carbon packingrings,stressingthe
care offit,springpressureana examination.Some
troublessimilartothosecaused by electrolytic
action,and the correctionofsame.

A-045
Anon,
Typical Dedgns Of StuffingBoxes
ProductEng.. V. 3. pp. 2_-6, Ian., 1932

Formulas for proportioning cast-iron stuffing boxes
with brass glands; .exluations for calculating principal
dimension _¢hen other materills are used or higher
pressures are Involved,

A-046
Anon.
Alco Plastic Metallic Packing
R_ilway Mech. F.ng., V. 106, p. 42, lan., 1932

The particular advantagesof this new packinginclude
• earn of ipp//catlonandmnewal, durablHty,reduced
fri_tionlindthe maintenance ofsteam andfluid-tlght
Dints undermost adverm condltlons,
Alco isi pl_stlcself-formingpacking, composed of
porous$11-metalllckernels,saturatedwith non-drying

lubricants.: o
Tem]mratutes up to 600 P. "

A-047"
Anon.-
P_tectlr_gBearingsWith Unit Oil Seals
MachtnelDedgn. V, 4, pp. 30-2, March, 1932

_ retaining ilngs andpackings for plain and roller
arlngl, shafts from 1/9" to 2" dia.

A-048 '
Anon.
Self_contalned Oil Seal For Bearings

' En_lueerlng, V. 133, p. 502, April 22, 1932

Single _1_1 introduced by Charles Weston; known as
'¢GRs* lxCcidon oil seal, and is standardized for shafts
ranglng_r_ _ameter fr0m 5/16 in. to 6 in. ; consists
esse_l_lly _?f specialform of self-cont./nedun/t.

A- 049 , :.,
Anon.
GarlockPackingCo. ExpansionGasket
Railway Age, V. 92; p. 1035, June 16, 1932

Photographand paragraphdescribinga recentlydeveloped
gasketknown asthe Guardian. Designed tomeet any re-
quirementsof pressure or temperature, to resist the cor-
rosive effects of gasses and liquids, and to maintain
tight joints under changing temperatures with continued
resiliency,

A-050
Anon.

Granola Metallic Packing
Canadian Engineer, V. 63, p. 46. Iuly 19, 1932

A-051
Anon.

ProtecttngBeartngs With Unit Oil Seals
Machine Design, V. 4, No. 8, pp. 30-2, Aug., 1932

Describes the advantage of unit oil seals. The use of
cork, leather, and asbestos as packing members ls dis-
cussed, as is shaft whip and piston ring arrangement.
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A- 052
Anon.

Plastic Metallic Packing
Engineer, V. 154, p. 338, Sept. 30, 1932

New type of packing marketed under trade name of
"Sealite" and made by R.C. Taylor and Co. ; con-
sists of 87% of finely divided non-fibrous lead-base
alloy, to which has been added 10% of graphite and
small amounts of long-strand asbestos.

A-053
Anon,

New Method Of Packing Expansion Joints; Another
Piping Problem Solved (Yarnall-Waring Co.)
Power, V. 76, pp. 236-7, Nov., 1932

Expansion joint, force packed by "guns" on shell,
forces semi-plastic packing through a drilled channel
into the stuffing box. Packing ingredients are long-
filler asbestos, graphite, and inorganic filler im-
pregnated with high test oil.
Discussion of operational run. Drawings.

A-054
Anon

Stuffing Boxes Packed Under Pressure
Power Plant Eng., V. 36, pp. 814-5, Dec., 1932

Lubricated packings forced around slip joint
cylinders with pressure maintained on joint.

A-055
Anon.

Spring Fitted Oil Sealing Ring
Engineering, V. 135, p. 30, Jan. 6, 1933

The device is known as the "Perfect" oil and grease
retainer.

The leather ring with the tightening spring is en-
closed in a light casing with a cover held in place
by a beaded edge.
Manufacturing tolerances, operation, and applica-
tion discussed. Drawing included.

A-056

Anon.

Haughtons Metallic Packing
Soc. Chem. Ind. Journal (Chem. & Ind.)
V. 53, pp. 187-8, Feb. 23, 1934,
Chem. Age (London), V. 30, p. 230, March 17,
1934

A- 057
Anon.

Closures For Ball And Roller Bearings
Mech. World, V. 96, pp. 177-9, Aug. 24, 1934

Details of a number of different types of lubricant
retaining closures which form simple and adequate
protection under various conditions of service.

A-058

Anon. !

Hoyt Metallic Piston Rod Packing
Engineering, V. 138, p. 484, Nov. 2, 1934,

Engineer, V. 158, p. 422, Oct. 26, 1934

A new packing ring for the glands of piston rods,
given the name of "Silver Ring Packing." Differs
from babbitt, but possesses high anti-frictional prop-
erties. The metal is made up in the form of conical

washers with double bevelled edges which provide
parallel faces to bear against the rod and the interior
of a stuffing box. These packings have been given

some very severe trials and are said to be effective
from vacuum to 5000 lb/sq, in. Picture included.

A-059
Anon.

Flow Through Labyrinth Packing
Mech. Engrg., V. 56, pp. 678-680, Nov., 1934
(Abstract translation from Die Warme, Aug. 11,
1934, V. 57, pp. 513-517)

Application of the formula for the derivation of the
labyrinth equation.

A-060
Anon.

Investigations Of Packings For Stuffing Boxes And
Hydraulic Cylinders (In German)
Munich and Berlin, R. Oldenbourg (22 pp.), 1935
(Eng. Sue. Lib., N.Y.)

Tests made at laboratory of Berlin Institute of Tech-
nology; imperviousness, leakage, and frictional
resistance of 9 popular packings was determined.

A-061

Anon.

Anti-friction Metallic Packings
Chemical Age (London), V. 33, p. 286, Sept. 28,
1935

A- 062

Anon.
Seals Against Fluid Pressure, Pt. I ; An Approach To
The Problem Of Preventing Leaks In A Power Plant

Power Plant Engineering, V. 40, No. 5, pp. 280-2,
May, 1936

Packing specially developed; procedure in preventing
leaks.

A-063
Anon.
G1andsAnd Seals In Turbines

Power, V. 80, p. 307, June, 1936

A brief general description of labyrinth, water, and
carbon ring seals, with drawings of a few typical
examples. No data.

A-064
Anon.

Seals Against Fluid Pressure, Part II; Materials Used
As Principal Constituents Of Packing And Gasket
Power Plant Engineering, V. 40, No. 6, pp. 354-6.
June, 1936

Material characteristics which suit them as packing
and gasket constituents: aluminum, asbestos,
asphalt, babbitt metal, brass, bronze, cardboard.
cork, canvass, duck, felt, fiberboard, flax, graphite,
hemp, iron, jute, lead. leather, linen, mica, Monel
metal, nickel, oils. paper, papier-mache, paste and
plastics, rubber, soapstone, steel, tallow, tar, wood,
wool.

A-065
Anon.

Seals Against Fluid Pressure, Part Ill;Specifications
For Sheet Packings Used In The Making Of Fixed
Joints
Power Plant Engineering, V. 40, No. 7, pp. 416-9,
July, 1936

Rubber packing and gaskets; molded, sheet, and st:!p.
Rubber, cloth insertion sheet packing; rubber, wire _n-
sertion sheet packing; compressed as_stos sheet pac kin _;,.
asbestos, metal sheet packing,
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A-066
Anon.

Seals Against Fluid Pressure, Part IV; Specifications
For Gasket, Diaphragm Packing, And Fabric Packing
For Condenser Tubes

Power Plant Engineering, V. 40, No. 8, pp. 482-4,

Aug., 1936

Asbestos-copper corrugated gasket; asbestos metallic

cloth gaskets; metallic-encased gasket, diaphragm
packing; fabric condenser tube packing.

A-067
A non,

Seals Against Fluid Pressure, Part V; Materials Used
And Specifications For Making Seals Where Sliding

Contacts Are Necessary
Power Plant Engineering, _/. 40, No. 9, pp. 536-9,
Sept., 1936

Braided asbestos rodpacking; asbestos valve stem
packing; spiral glandlow pressure packing; tucks

packing; leather hydraulic [_acking; flexible
metallic packing; metallic and non-metallic
packing; semi-metallic pa_king.

A-068
Anon.
Seal-lubricant In, Dirt Out

Electrical Mfg., V. 18, pp. 2'/-30, Nov., 1936

Designs of various types of bali bearing dust and
dirt seals; a chart showing different type seals and
how effective they are under various conditions;
spring pressure seals for severe service; preventing
oil leakage past a plain bearing.

A-069
Anon.

Seals Against Fluid Pressure, Part VI; Types Of
Flange Faces Used On Power Plant Piping And
Physical Requirements Of Gasket Materials
Power Plant Engineering, V. 40, No. 11,
pp. 643-61, Nov., 1936

Flange faces with matched surfaces; purpose of
gaskets; what squeeze does to gaskets; relation of
pressure to compression.

A-070
Anon.

Seals Against Fluid Pressures
Power Plant Engineering, V. 41, pp. 114-116,
Feb., 1937

Part VII. Specifications issued by the United States
Navy for packings suitable for gaskets, rods, shafts,
and condenser tubes. Oil resistant gaskets. Cloth-
insertation rubber packing. Unvulcanlzed rubber-

graphite packing. Carbon packing. Shredded lead
pacaing.

A-071
Anon.

Practical Problems In Packing
Power Plant Engineering, V. 41, pp. 128-9,
Feb., 1937

A general commentary on good practices for
monitoring packings during use and maintenance.
No technical data.

A-072
Anon.

Steam Packing For Piston Rod
Engineer, V. 164, p. 357, Oct. 1, 1937

This packing is intended to resist high pressure with
a minimum of friction on the rod. It consists of a black

packing on the outside, and a cone packing within.
Eight blocks are held in strorig rings. Two blocks of
each set are babbitt lined, the other two act as guides.
The joints are staggered to close a through passage.
Cone packing bears against a spherical seating.
Drawing included.

A-073
Anon.

The Labyrinth Packing
The Engineer, V. 165, No. ,_280, pp. 83-84,
Jan. 21, 1938

An editorial review of the work of Parsons in develop-

ing labyrinth seals for his steam turbines, The article
is chiefly historical in value.

A-074

Anon.

Report Of Special Section On Packing Classification
Proceedings Am. Soc. for Testing Materials, V. 39,
pp. 476-7, 1939

A proposal for a classification of rubber-containing
gaskets, valve _isks, sliding contact packings, and
diaphragms to be employed in the future proceedings
of Subcommittee Vl.

A-075

Anon.

Rodpak Mfg. Co. Develops Rod Packing For Severe
Conditions

Steel, V. 104, p. 77, April I0, 1939
Refrig. Eng., V. 37, p. 117, February, 1939

This packing employs two metal rings(convex on one
face and flaton the other) as the sealing medium on
the shaft. For some applications these rings are made

of a special babbitt metal, while for others a metal
which will resist heat up to 700OF is employed. Be-
tween these sets of rings are rings of Neoprene, con-
cave on both faces, to mate with convex surfaces

or rings.

A-076
A non.

Neoprene Being Successfully Used For Compressor
And Pump Rod Packings
Mach., V. 4,5, pp. 582-3, April, 1939

A- 077
Anon.

Current Types Of Gaskets And Closures

Heating-Piping and Air Conditioning, V. 11,
pp. 500-1+, 565-6+, Aug.�Sept., 1939

The usual bolted joint construction is being largely
modified or superseded by more reliable, more easily
maintained, and more economical forms. The author

describes seve_t of these current type gaskets and
c losures.

Manhole type joints, ring type joints, bellows type
joint, formula for force calculation, mad drawings
included.
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A-078
Anon.

Laminated Gaskets
Engineer, V. 168, p. 384, Oct. 13, 1939

The "Dixon" gasket consists entirely of a number of
laminations. Materials can be varied. In marine
and aircraft engines, only copper laminations may be
used. Copper and terne plate was found advantageous;
Copper-aluminum and aluminum-teme have also
been used.
Drawings included.

A-079
Anon.
Dickson All-metal Laminated Gasket
Engrg.,V. 148, p. 540, November 10, 1939

A static gasket composed of thin metallic lamina-
tions; used as head seal for internal combustion en-
gines; can be used both hot and cold.

A-080
Anon.
SeaLs Rotate With Shaft

Neoprene Notebook, p. 118, July-Aug., 1940

A radial type seal is described in which neoprene is
successfully used as the sealing material. Features
of seal most attractive to design engineers are
listed.

A-081
Anon.
New Material For Gasket; Layers Of Synthetic
Rubber Buna And Steel Wire Netting
Automotive Industries, V. 83, pp. 265-6,
Sept. 15, 1940

A-082
A non.
Neoprene and AsbestosUsed In The ProductionOf
Gaskets
Machinery, V. 47, p. 169, Nov. 1940

Two types are available. One type has considerable
compressibility and is adapted for joints where
relatively tight flange pressure is apptied.
Advantages of new gasket are permanency of size
and ability to resist the effects of relatively high
temperatures.
Second type for heavier flange pressures.
Description of manufacture and advantages.

A-083
Anon,
Gland Design For R. W. Engines
British Motor Ship, V. 22, pp. 281-284, Dec., 1941

Article discusses an original piston rod gland design
used on a Richardson Westgarth double-acting oii
engine. Manner in which design was improved
through detail developments is covered. Of equal
importance to design was need for accurate workman-
ship and ascertainment of best working clearances
to give best all-around results.

A- 084
Anon.

Action Of stuffingBoxesConstructionAnd

Mech. World, V. Ii0, pp. 459-62, Dec. 96, 1941

Analysis of a variety of common and specialtype
stuffing boxes.

A-085
Anon.

Lead Lubricant combined In A Rubber Gasket; Swing
Joint For Low Pressure Steam Line
Scientific American, V. 166, p. 66, February, 1942

The secret of the efficiency of the joint ties in a
rubber gasket into which powdered lead is milled be-
fore the gasket is shaped. Because of the lubricating
action otthe lead, it is claimed that the new joint
turns more freely under pressure than other types and
that the lead lengthens the life of the gasket. The
swing joint handles steam pressures up to 100 psi.

A-086
Anon.

Rayon Rope SealsInThe Power Of VitalHydraulic
Machines

Rayon, V. 23, p. 672, Nov., 1942

A- 08"I
Anon.

Formula For Packing Ring Length
Oil Weekly. V. 108, p. 30, Feb. 15, 1943

}

Formula requires knowledge Of rod and plunger
diameter, width of gland or box, and proper packing
thickness. All of this information is available from
factory specifications on pump, or may be experi-
mentally determined at first shutdown.

A-088
Anon.
Gasket Material
Modern Plastics, V. 20, pp. 78-9 and 156, May. 1943

High tensile, fibrous sheet material impregnated with
[_henolic plastic developed by Detroit gasket manu-
tacturer from which he cuts various types of gaskets
for most exacting aircraft engine requirements; new
material is repotted to have passed severest tests under
all conditions and has been accepted as alternate
material by aviation industry; manufacturing process
illustrated and described.

A-089
Anon.
You Can Pack Centrifugal Pumps To Hold High
Pressures And Temperatures
Power. V. 88, pp. 8-10. 62a, Oct., 1943

Discussion of problems involved; classification of
common types of packings and applications; general
arrangements of sealing systems.

A-090
Anon

New Type Of Resilient Seal Simplifies High-pressure
Valve Design
Product Eng., V. 15, pp. 158-9, March, 1944

Description of T-section seal developed by Maytag
engineers for application to valves used in machine
tool applications and in airplane hydraulic systems.

A-091
Anon.

O-Ring PackingsSimplifyLightweightHydraulic
Equipment
Prod.Engrg.,V.15,pp.581-585, Sept., 1944

Detailsof dimensionaltolerances,materials,lubrication,
finishof surfaces,frictionalcharacteristics,and causes
offailureare given.Reciprocating,static,and rotary
sealapplicationsare considered.
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A- o92
Anon.
Bellows-type Shah Seal
Oil & Gas Journal, V. 43, p. 133, Oct. 21, 1944

A-093
Anon.
Silicone=rubber Gaskets Used In Navy Searchlights
Elect. Eng., V. 63, p. 455, Dec., 1944

Silicone rubber which retains its elastic properties
at temperatures as low as 60 degrees below zero
or as high as 575 degrees F_trenheit, is now being
used for gaskets for Navy searchlights, Rs advantages,
performance and other uses discussed.

A-094
Anon.
Packing, Engine And Pump
Mechanical PackingManual Graron and Knight
Cc¢_Imny, W_leester, Mass., 1945

A-095
Anon,
Packing - "U" Cup Hydraulic
P.B. 36832 - Off. Tec. Ser., Apr., 1945
(Army-Navy AeronauticalStandardDrawing
AN6226)

Thisthirdrevisionofthe ANA Standardfor"U"
cup hydraulicpacking forpressuresup to 600 psi
givesthe drawingsshowingthe sizeand locationof
markings.

A-096
Anon.
Rotary SealIsExtremely Compact
Machine Design,V. 17, p. 157, June, 1946

A rotary sealing unit of extremely compact design
suited especialIy to use in fluid clutches, hydraulic
transmissions or torque converters, and similar
equipment, is covered by patent 2, 362, 341 recently
assigned to C-¢neral Motors Corporation. As i11ustramd
in the accompanying exploded drawing., the design
provides a concentric nonmetallic sealing nose with
a separate1_ pocketed spring loading arrangement.
Short descriptive article. No data.

A-097
Anon.
New Packing Resists Corrosion And Heat
Iron Age, V-. 155, p. 68, June 7, 1945

Flexible metallic packing capable of withstanding
temperatures up to 2000°F and is highly resistant
to corrosive gases, alkalies and most acids.

A-098
Anon.
Graphite Bearings And Seals
Heating & Venulating, V. 49, p. 88, Sept., 1945

Carbon-graphite, which has self lubricating
properties and a low coefficient of friction, is manu-
factured as Graphitar in various shapes and sizes to
serve as aircompressor and steam engine piston
rin_s'cylinderliners,greaseseals,turboblower
seas, etc. Resistschemical actionand wear, is
mechanicallystrongand light. Tensilestrength750
to 2500 Ibs.per sq. in. Compressive strength1850
to 37,000 Ibs.per sq.in. Breakingstrength3750
to 13,000 lb. per sq. in.
Rebound (concretefloor)'/05bof theheightdropped.
Oxidizesslowlyand losesweight at700VF.

A-099
Anon.
Information On Manufacture Of Oil Seal Rings
(Simmer rings)
(Naval Tech Missionin EuropeTech. Rept. 375-45),
Sept.,1945, Off. Tech. Serv. PB-228,19

This reportisa briefdescriptionofthe manufacture of
"Simmer Rings."and a recordof dispositionmade of
drawingsand samplesremoved from the plantof
Waker, Hans, Otto and RichardFreudenk,Weinheim,
Germany. These sealsare usedforpreventingleakage
of ollfrom bearings,forhydraulicpackingand for
othersealingpurposeson rotatingand reciprocating
shaftingofalltypesand sizeswhich operatewithinthe
temperaturelimitationsofthe rubberor leatherused
inthe manufactureofthe rings.

A-100
Anon.
Metallic Gasket MateriaLs
Paper Ind., V. 27, p. 926, Sept., 1945

A-101
Anon.

Ajax SpiralWound Gaskets
Marine Eng., V. 50, p. 220, Nov., 1945

Contrastedtothe ordinarystaticsealasobtainedwith
all metal gaskets or sheet packing.The Ajax spiral
wound metal and asbestos gasket can be engi/_eered
for any specified service to give a predetermined com-
pressibitity and resiliency. The knifelike edges of the
metal in Ajax gaskets seat themselves in a continuous
spiral groove in the joint faces at a relatively low bolt
stress. Description, picture, curves, and detail of
sealing action.

A-102
Anon.
Seating Motor Bearings
Elect.Rev. Lond., V. 137, p. 756, Nov. 23, 1946

A simpledesignofsealthatpreventsleakageof
mineraloiland the ingressofforeignmatterintothe
ballorrollerbearingsofan electricmotor isdescribed.
The shaftisencircledby a stationarypacking member
ofL-shaped sectionwhich iskept in lightrunning
contactwiththe shaftby a spring.The materialused
forthe sealdependson the temperatureand peripheral
speed. When conditionsrequireit,a dualtype can be
fitted.

A-103
Anon.
Pump ShaftSeal
Product Engineering, V. 18, p. 832, Dec., 1945

Heat resistant and noncorrosivearethe characteristics
of new seal; available in both bronze and stainless
steel.

A-104 T
Anon.
Steam Turbines: SeaLS And Glands
Power, V. 89, pp. 800-1, Dec., 1945

A basic description of seals and glands used in steam
turbines is given, included are carbon rings, labyrinth
seals, and water glands.

-8-



A-105
Anon.

PackingsAnd Gaskets."Hydraulic
PB21549, Off. Tech. Ser.(22 pp.XAN-I+H P-ll4b)
PB34918, Off. Tech. Set.(86 pp.Xwith amendment I,
Mar. '46)

A-106
Anon.

A Seal For A Rotating Shaft
Engr., V. 182. p. 218, Sept. 6. 1946

Brief descriptionof an Englishshaft seal employing
a "Hydroflex"metal bellows.
Desi_n problems discussed.
Appncable to alt-compressors,pumps, gear boxes,
papermachinery, and chemical plant.

A-107
Anon.

TypicalMethods Of SealingRotatingShafts
Prod.Engtg.,V. 17, pp. 108-109, Oct., 1946

Shaftseals,usedto preventseepageof lubricating
oilsor otherliquids,range from s_mpleflange
packingsto elaboratebellowsand lapped sudace
devices. Some ofthese,utilizingwave, coil,and
gartersprings,diaphragms, and lockingrings,are
describedand illustrated.

A-108
Anon.

LifeStoriesImportantIn The Oil Fields
Inco., V-21, pp. 18-19, Winter, 1946-1947

Parts of new type pump for handling sour crude oil
are made of monel, except for the graphite-
impregnated plastic packing rings.

A-109
Anon.

SealingRotatingShaft
Soc. Chem. Industry(Chem. & Industry),p. 21,
Jan. 11, 194'/

Detailsofbellowsshaftsealparticularlysuitable
forshaftsealassemblyinrefrigerationcompressors,
pumps, gear boxes, paper machinery, and chemical
plants.

A-110
Anon.

Press--fitTol_'ancesMaintained inFollowing Produc.*
tionLine Technique To Turn Out MillionsOf Oil Seals
Steel, V. 121, pp. 86-87, 116, 118, 121,
oct. 13, 194'/

Production line methods used in the manufacturd of
seals.

A-111
Anon.
Sealing Of Hydraulic Compartment Access Door,
C54 Series, Douglas
U.S. Air Force
P.B. 91'/'/1 - Off. Tech. Set.. Mar., 1948

1. cs4 (Airplane)
2. Airplanes, hydraulic compartment sealings
3. Fire preventfon
4. AAF to 01-40NM-189

A-112
Anon.
T_ipical Ball _3earing Seals And Internal And External

nger Rings
Product Engineering, V, 19, pp. 110-1, Oct., 1948,

pp. 122-3, Nov., 1948

Design illustrations showing lubricant retention and
dirt resistance functions of spring; flange and labyrinth
seals; and plain, grease-groove and feh shields. -

A-II3
Anon.

Flange Type Seals For Ball And Roller Bearing
Application
Product Eng., V. 19, pp. 122-3, Nov., 1948

Flange-type seats are so designated because they use a
flange shaped sealing member with a wiping lip that
lightly presses against the shaft.
62examples (by cross sectional drawing), material
identification and linear speed.
Felt; asbestos; cork; oak leather; 700 lineal f.p.m.
Chrome leather, 1000 lineal f.p.m.
Compositions, 1000-20000 ft. p. m.

A-114
Anon.
Carbon Packing Rings
Mech. Eng., V. 71, pp. 159-61, Feb., 1949

A method of manufacturing carbon packing rings such
as those used in turbines that results in a uniform pre-
cision interchangeable sectional carbon ring.
The description of the operation is laid out in twelve
steps. Photographs included.

A-115
Anon.

Various Designs And Methods Of Sealing Available For
Fluid Conveying Systems In Machinss
Machine Design, V. 21, pp. 106-109, July, 1949

Various types of fittings commercially available and
their basic design characteristics. Crbss-section views
of 20 different types and how they seal.

A-116
Anon.

These Five Gasket Types Do Most Of The High Pressure
Work
Chem. Eng., V. 56, pp. 118-20, August, 1949

Description and drawings of the "Budgeman" type, the
"delta" type, Wave ring, O-ring, and Lense-ring
gasket. Brief discussion of each.

A-II'/
Anon.

Labyrinth Seals
Aircraft Production, V. 11, pp. 289-290, Sept., 1949

Used in gas-turbine engine of the British Armstrong
Siddeley Mamba for pressure sealing between rotating
and fixed members. Forming equipment and pro-
cedure for manufacture of the "fins" used in these seals.

A-118
Anon.
Modem Oil Leaks

Sci. Lubrication,V. 1, pp. 2-5, Nov.-Dec., 1949

Descriptionof Gaco M.I. oilsealforrotatingshafts,which
ismanufactured by George Angus Co. Ltd.,New Castle
on Tyne, England;advantagesof Gaco syntheticrubber
materialwhen employed in-conjunctionwith "hairline"
contactof sealinglip;manufacture and testing:proper
care and fitting,
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A-119
Anon.
Electric Motor Lubrication
Lubrication, V. 36, pp. 1-12, Jan., 1950

An excellent general description of motor bearing
types and lubrication. Factors effecting selection of
equipment and methods.

A-120 T
Anon.
Mechanical Seal Design
The C_emical Age, V. 62, p. 328, Mar, 4, :1980

This abstract of a booklet published by a packing
manufacturer deals with three principal constdera-
tions which influence the performance of a me-
chanical seal, namely shaft conditions, material
and wear.

A-121
Anon.
Aluminum Foil Laminate Gasket
Journal of Metals. V. 188, p. 839, _une, 1950

An interesting gasket material has been developed,
based on an aluminum foll laminate bonded with
special synthetic resin. In use. its capacity for .
plastic deformation is such that it will readily tare
up all surface forms against which it is bolted, in-
cluding machining marks.
General brief discussion.

A-122
Anon. , _ t _ :
How To Be Happy With Teflon Packing
Chem. Eng., V. 57, pp. 229-239, July, 1950

Selection, fabrication, fit and run in, are steps
discussed in detail. Compounded, not pure for
rotating shafts." proportioning pumps regulator valves;
centriffigal pumps; agitators; reactors; autovalves
and solid teflon gasket.

A-123
Anon.
Seal Makes Pump Self-priming
Steel V. 127, p. 106, Aug. 14, 1950

Explains that the purpose of the mechanical shaft
seal on self priming centrifugal pump is to prevent
leakage of liquid or entrance of air where the rotat-
ing pump shaft enters the stationary pump housing.

A-124
Anon.
Plastic Packing
Blast Furnace And Steel Plant, V. 38, p. 1350,
Nov., 1950

A special new feature to "Super Seal" plastic packing.
A securely vulcanized tape-back is now offered as
an integral pan of all "Super Seal" spiral packings.
Increased flexibility.

A-125
Anon.
Chemlon V-Ring PackingMolded Of Teflon
Modern Plastic,, V. 28, p. 148, Feb.. 1951

Product announcement of long-life frictionless valve
seal provided by tetrafluoroethylene packing.
Photograph.

A'120 ._
Anon. . .,
Stuffing Box For High Pressure: Orifice Meter
Machine Design, V. 23, p. 204, MaWr'., 1951

The heart of the stuffing bdx i_ a"cbmbination.
packing and bearing mach_ed from Teflon which is
tough and chemlcally refl_anL 5000 psi - 4_0OF,
Shal_ torque only. 9.'/grarr_inches_.
Photograph and _scusdon.

A-:127

A_on.
Mechanical Seal , :
BlastFurnace And Steel Plant, V..39. pp. 718-iff,'
lune.19_l

The new shaft seal performs effectively mlde_ secrete ::
temperature and corrosive conditions. The seal t_-
corporates a flexible ring molded from Teflon. The
Teflon "wedge-ring" enables rhls seal to combine the
chemlcally-inert properties of Teflon with the flexi-
bility and positive seaUngcomponents essential to
effective mechanical sealing.

A-128
Anon.
High PressureStuffingBox
Chemical Engineering, V. 58, p. 187, Sept., 1951

Staged packing, with controlled pressure drop across
each stage, provides long packing life, minimum shaft
wear, and easy maintenance. Range 3000 to 5000 psi
and 300 to 600°F.
Rotary Mechanical Seal.
Details of pressure and oil - stage to stage.
(Blaw Knox engineers)

A-129
Anon.
Simple Ways To Seal Slow Speed Bearings
MIll& Factory, V. 49, p. 109, Nov., 1951

Simple and inexpensive methods of sealing; labyrinth
seals; endwise movement, counterboring housing can
save space; long thin housings; illustrative drawings.

A-130
Anon.
Pressure Filled Metallic O-Rings For Static SeaLs
Machinery, V. 58, p. 199. April 1952

)
Hollow metal tubing rings filled with inert gas at a
temperature of 600 pounds per square inch are providing
a new answer to static sealing requirements in a wide
range of applications. Positive metal to metal static
seals, wherever problems of heat, pressure, corrosive
liquids or gasses are involved. Stainless steel, mild
steeI, cadmium or nickel plated, 20, 000 psi. Avail-
able from 11/16" din. to 40' din. in increments of
1/16 inch.

A-131
Anon.
Sealing Cabin Wiring; Molded Muki-cable Plastic
Grommets For Pressure-bulldaead Mounting
Aircraft Production, V. 14, p. 115. April 1952

A-132
Anon.
Beater Saturated Gasketing Materials
Prod. Engrg., V. 23, pp. 164-166, Iune, 1952

Cellulosic or asbestos fibers treated with water disper-
sions of rubber or resin prior to being formed into sheet,
provide the basis for new classes of gasketlng materials.
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A-133
ANOn.

iralWound Gaskets
ch. Eng., V. 74, pp. 585-6, July,1952

Spiralwound gasketof 347 stainlesssteel,10" dia.,
with dficknessof 0.175 with asbestosfiller,temp.
to 1800OF, and a stainlesssteelretainerring.Presen-
tationoftestdata and discussionof resuhs.

Drawing included.

A- 134
Anon.
High CompressibilityFiberGaskeOng Material
Automotive Ind., V. 107, p. 59, Sept. 1, 1952,
Product Eng., V. 23, p. 220, Sept., 1952

Features of these materials are that they will not dry
out, harden, or shrink on aging or in service; they
have high compressibility even under light flange
pressures; they will not rupture or crush under flange
pressmeloadsof 100, 000 psi;they are homogeneous
and imperviousand willhold internalpressuresfrom
1000 to2000 psimaterials:cellulosefibers,finely
ground cork, and syntheticrubber,asbestos.
Data discussed.

A-135
Anon.
Teflon, Components And Coatings
Product Engineering, V. 23, pp. 149-153, Sept., 1952

Complete description of teflon, capable of continuous
service at temperatures -90 to 500OF. Properties of
gasketsand packing. Physicalproperties of tided
tefloncompositions.Teflonpacking casehistories.

A-136
Anon.
AnalyticalDerivationAnd ExperimentalEvaluation
Of Short-bearingApproximation For FullJournal
Bearings
N.A.C.A. Report 1157, 1953o (IncorporatesNACA
TN 2808÷TN2809)

An approximateanalyticalsolutionincludingthe
effectofend leakage from the oilfilm of shortplain
bearingsispresentedbecause ofthe importance of
endwise flow in sleevebearingsofthe shortlength
commonly used. Analyticalapproximationis
supportedby experlmentaldata. Approximating a
maximum bearingtemperature,and evaluationof
effectof deflectionin misalignmenton eccentricity
ratioatthe endsof the bearing,are discussed.

A-137
Anon.

Treat Your Compressor Seals Right
Power, V. 97, p. 122, Dec., 1953

Discussionofshaftseals,coilspring,bellows,and
balanced packings. Also discussionof leaks,
choosingthe seal and maintenance.

A-138 T
Anon.
Rotary Shaft Seal
The Engineer, V. 197, pp. 293-294, Feb. 19, 1954

This article describes a cartridge type mechanical
face seal for shafts rotating at high speeds.
Standard models: - Shaft size, JT/4-inch to 7 1/4" dia.

- pressure to 50 lbs. /$q in.
- temp. to 130oc

A-139
Anon.

The O-Ring SpiralFailureProblem
AppliedHydraulics,V. 7, pp. 90-94, March, 1954

DiscussionofO-ring failure:
Types of failures;probablecause;conditionswhich
effectthe normal load;conditionswhich effectstatic
slidingand rollingcoefficients;conditionswhich effect
the contactarea;otherconditionsthatcan accelerate
orinduce spiralfailureand weaken the ringstructurally;
correctiveaction.

A" 140 T
Anon.
Keeps Seal Tight At High Temperatures
ChemicaIEngineering,V. 61, p. 264, Oct., 1954

Stuffing box cooling system used to increase operating
temperatures in pumps with mechanical face seals.

A-141
Anon.
Design Manual On Nonmetallic Gaskets
Machine Design, V. 28. pp. 15%188, Nov., 1954

Subjects covered are: 1) Gasket requirements,
2) MateriaLs and uses, 3) Joint and gasket design,
4) Specifications and testing. Description, discussion,
data tables, etc.
a) Asbestos products, b) Cork and rubber, c) Cork
composition, d) Rubber and plastics, e) Paper,
f) Leather, g) Composite and miscenaneous gaskets.
Applications - test - detailed

A-142 T
Anon.

Stopfbuchslose Zentrifugalpumpen (In German)
Konstruktion, V. 7, p. 204, 1955

This sort note describes a centrifugal pump which is
sealed by the dynamic head created by a small im-
Peller situated behind the main pump impeller.

A-143
Anon.

Performance Cycling - Test Of High Temperature
Hydraulic O-Ring Packings
WADC-TN-WCLS-54-'/1, WADC, Wright Patterson
A.F.B., Jan., 1955

This report describes the methods used to determine
the mechanical performance of synthetic rubber O-ring
packings in hydraulic fluids at temperatures up to
+ 550OF.

A-144 B
Anon.
Oil And Water Seats In Kaplan Runners
Water Power, V. 7, p. 38, Jan., 1955

(Abstract of article in Technische Rundschau. 46,
26 July, 1954.)

A-145
Anon.
O-Ring Design Factors
Mech. World, V. 135, pp. 64-7, Feb., 1955

O-rings supply simple versatile seals for systems of all
kinds containing fluids under pressure; generalized data
in tabular form for rapid static or dynamic applications
to flange, shaft or piston seals.
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A-146
Anon.
Low Friction Fluid Seals
Engineering, V. 179, p. 153, Feb. 4, 1955

A near perfect seal under a pressure range of 0 - 4500
psi consisting basically of a "U" ring. Trade name
"Twinset."

A-147
Anon.
Fluid Seal For Reciprocating Shafts; Compound _F_Lng
And Header
Engrg., V. 179, p. 769, June 17, 1955

A seal which provides a convenient and effective
gland suitable for applications involving the re-
ciprocating motion of a shaft is deseribed.
A test is described which operated from 0 to
50, 000 psi for 7. 000 operations.

A-148
Anon.

Quad-rings Replace Regular O-Rings In Piston
Mechanism
Rubber Age, V. 77, p. 550, luly, 19,55

A-149
A non.

High Temperature Hydraulic Seal Research And
Development Program. Status Report No. 1
Douglas Aircraft Company, Repert Dev. 2030,
September 1, 1955.

A systematic approach to high-temperature
hydraulics is described which will minimize the
possibility of overlooking a promisin_g technique or
material make fun use of test facilfties, and
extract maximum information from test data.
Evaluation at high temperature (550OF). Material
will be based on the results of the following tests:
life cycling, comparative screening, friction,
physicM properties after hot oil aging or cycling.

A-150
Anon.
High Temperature HydraulicSeal Research And
Development Program. Status Report No. 2
Douglas Aircraft Company, Report DOv. 2030,
Nov. 1. 1965

A progress report on the overall project. The lifo-
gram has been divided into two phases, one phase
coverin_z 400°F packings for systems utilizing i
OS-45 fluid, and the other phase covering 5_0°F
packings for use with MIL-0-8200 fluid. An :
attempt will be made to develop a seal applicab_
for the glands described in MIL-P-55144. If early
indications are such that this approach appears
impractical then standard andnon-standard seal
configurations will be investigated.

A-151
Anon.
Better Static Sealing
Automation, V. 2, No. 11, pp. '/5-76, Nov., 1955

Methods applicable in design of fluid power or
control system for aircraft or other Installations; in
automatfon equipment, as in aircraft industry, more
designs are incorporating O-ring type of sealing where
possible; efforts to obtain O-rtdg quality seals with-
out atmndant fitting problems.

A-152
Anon.

High Temperature Fluid Packing And Operating
Problems
Applied Hydraulics, V. 8, pp. 74-78, Dec., 1955

C,eneral comments on papers presented at fall meeting
of SAE-A-6-Committee, Aircraft and Hydraulics and
Pneumatic Equipment.

A-153
Anon.
High Temperature HydraulicSealResearchAnd
Develdpment Program. StatusReportNo. 3
DouglasAircraftCompany. ReportDev. 2030,
Jan. 1, 1956

The following categories of seals are being investigated:
1. Standard AN 62_'/configuration O-rings designed
for standard glands, 2. Moitified O-rings configuration
designed for decreased tension in standard glands,
3. Non-standard configuration seals, 4. O-ring back-
up configurations and design, and packing and gland
configuration which will take full advantage of
elastomer materiaLs.

A-154
Anon.

High Temperature Hydraulic Seal Research And
Development program. Status Report No. 4
Douglas Aircraft Company, Report Dev. 2030,
March 1, 1956

Compounding studies with acrylic rubbers have been
continuedduringthe two-month period.Some of the
work has been completed and is reported in full.
Stress/strain teE data are presented on acrylic stocks
stressed at 400_. Stress/Strain values of acrylic
rubbers, aged 168 hours in OS-45 at 400°F and stressed
at that temperature are low.

A-155
Anon.

Frozen SlugsSeal Shafts
Chem. Engg, V. 63, pp. 124 and 126,March, 1956

How Itworks,practicalconsiderations,practical
experience,limitationsand designs.

A-156 T
Anon.
NuclearReactorsPose New problems InMechanical
Design
ProductEngineering,V. 27, pp. 197-8, April,1956

Staticseals,and frozensealsforliquidmetal pumps
are described. Friction heating maintains a liquid
film, but high conduction coefficient of liquid metal
does not allow the film to become big enough to leak.

A-157
Anon.
Can LiquidGasketingCut Your Costs?
IronAge, V. 177, p. 103, April19, 1956

Liquidgasketingand insulatingmaterialmay offer
economies - particularly if the present method entails
cutting material to size, fitting, and securing by
suitable adhesive agents. New material is caned
Vynafoam PlasttcoI. Offered by Inter-Chemical Cor-
poration.
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A-158
Anon.
High Temperature Hydraulic Seal Research And
Development Program. Status Report No. 5
Douglas Aircraft Co., Report No. Day. 2030,
May 1, 1956

Physicalproperties of stocks previously reported are
presented. Thermal activation techniques, such as
employed with butyl rubbers, may have some merit,
although improvement in properties of these formula-
tions is not _arge, use of mltcone polymers as plastt-
cizers and mill release agents is of doubtful value
since physical properties are poorer than stocks
formulated without them. Microcel A does not offer
the reinforcement of carbon black in Hycar 4021.
However, volume increase (swelling) is not one-half
that of stocks containing carbon black. Varying the
type of amine produces differences in vulcanizate
properties after OS-46 fluid immersion at 400OF.

A-159
Anon.
Tubular Rubber Gas Seal
Engineer, V. 201, p. 648, June 8, 1956

"Tubeseal" system developed for sealing floating
roof tanks for large petroleum storage tanks. Drawing
shows seal at flotation level so there is no vapor space.
Description, in details, of ribbed scuff band and
tubular seal. 80 ft. dia., 20-200°F. (Tank 80 ft.
din., 36 ft. high butadiene acrylonitrile synthetic
rubber and nylon.)

A-160

Anon,
A Summation Of The Pneumatic High Temperature
Seal Evaluation Program
Walter Kidde & Co. Inc., Belleville, N.Y., June 12,
1956

Describes a procedure for testingO-rings at 3000
psi pressure and test cycles of 4hours, as a preliminary
selective step, aiding in sample selection for further
test.

A-161
Anon.
High Temperature HydraulicResearchAnd Develop-
ment Program Status.Report6
DouglasAircraftCo., ReportNo. Dev. 2030,
July1, 1956

Work with Hycar 4021, AcrylonsEAS, and BA12,
neoprene and nitrile type rubbers has been dis-
continued. Basic polymer deficiencies precluding
their use in high temperature applications are dis-
cussed. Compoundingstudies with Fluororubber IF
and Kel-F Elastomerhas been continued. Philprene
VP-15, Philprene VP-25 and Philprene VPA are of
interest, but all of them contain an unsaturated
Diane backbone.

A- 162
Anon.
Metal Boss Seals
SAE Journal, V. 64, p. 85, July, 1956

Metal boss seals give good service in 3000 psi -
400°F hydraulic systems if the parts they seal are
dimensionally accurate. InaccUr_tte fittings harm
seals. Description and discussion. Drawings.

A-163
Anon.
O-Pdngs May Answer Your Gland Leakage Problems
For Valve And Pump Maintenance
Oii and Gas Journal,V. 54. pp. 263-4, July30, 1956

A-164
Anon.
Elgin A.F.B., Climatic Laboratory Cold Weather Test
of Teflon Back-up Rings As Install_d In The Hydraulic
And Pneumatic Systems Of F'/U-3 Airplane Report #I,
Final Report
NATC PTR AC-1303.13.1, Naval Air Test Center,
Patuxent River, Md., Aug. i, 1956

This report covers the cold weather evaluation of the
teflon back-up ring installed in lieu of the AN 6291
leather back-up ring in the universal fittings of the
pneumatic and hydraulic systems down through
-65OF.

A-165
Anon.
High Temperature Hydraulic Research And Develop-
ment Program. Status Report No. 7
Douglas Aircraft Company, Report No. 2030, Sept. 1,
1956

An apparatus for tensile testing of ring specimens
while immersed in hot fluids has been designed.Screen-
ing test results at 400°F. In addition, a teflon O-ring
was run with the same test conditions. These tests
were conducted after certain modifications of the screen
machine; modifications described in status report No. 1

A-166
Anon.
Seals For Aircraft Gas Turbines
SAE Your., V. 64, pp. 46-50, Sept., 1956, based on
SAE papers 685, 686, 687 and 688, by J.B. Stevevens,
I. Palsulich, J. W. Pennington, R.L. Johnson and
others in a symposium on High Temperature Dynamic
Seals at the Jan. 12. 1956. meeting.

Positive clearance or labyrinth, shaft, bore, and
face seals.
Lists problems in main shaft bearing lubrication
systems, containing or controlling air flow within
proper channels, and sealing accessory drives. Also
included is the problem of seleetingand designing
fluid flow barriers against rotating shafts in gas tur-
bines.

A-167
A non.

Improved Gasketing Material
Materials and Methods, V. 44, p. 149, Sept., 1956

Discussion of properties of teflon impregnated felt
used as a gasketing material.

A-168
Anon.
High Temperature Hydraulic Research and Development
Program. Status Report No. 8
Douglas Aircraft Company, Report Deie. 2030,Nov. I. 1956

Work with Fluororubber SF-4 and Kel-F polybends re-
ported in report No. 6, was continued. Formulas and
physical properties for twenty-two additional stocks are
presented. Seventeen stocks were prepared by varying
the compounding ingredients and modifying the
amounts added to the blend of Kel F and SF4. Five
compounds are modifications of the time and tempera-
ture of cure of three of basic seventeen.
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A-169
Anon.
High Temperature Hydraulic Research And Develop-
ment Program. Status Report No. 9
Douglas Aircraft Company, Report No. DEV _030,
Jan. 1, 1957

O-rings made from five rubber stocks based on
Hycar 4021 and 1072, and four po!ybends of
Kel-F-3700 and I1=-4 elastomers were turned over
to the Propulsion and Mechanical Section for O-ring
cycling and chew testing. Rings m_ide from Hycar
base compounds are being recycled to see if variations
in milling and molding techniques would enhance
mechanical performance.

A-170 T
Anon.
Non-corrosive Seal For Shafts
Engineering. V. 183, p. 90, Jan. 18, 1957

"Fluoseal." a mechanical seal for rotating shafts,
made entirely of "Fluon." Its use is for sealin G
acids, strong oxidizing or reducing agents, ano
organic compounds. Normal range 20 inches
vacuum to 50 lbs/sq, in., - 40°_ to + 80° C.

A-171
Anon.
Improved High Pressure Packing
Tech. News Bulletin N.B.S. 41, 22. Feb., 1957

N. B.S. scientists have sucfiessfully used poly-
tetrafluoro-ethylene impregnated With 5% by weight
of molybdenum disulfide as a packing material in
the high pressure morringseal of differential area
pressure intensifiers. Sealed effectively at pressures
approaching 200, 000 psi. Description and test
observations are discussed.

A-172
Anon.
What A Gasket Is And How It Works
Petroleum Processing, V. 12, No. 3, pp. 96-110,
March, 1957

Features of confined, unconfined, partially confined,
self-confining, and self energizing joints; tempera-
ture and nature of fluid or gas as factors in choice
of gasket material; materials available; construction
of metal gaskets; yield stress; gasket design for
special purposes.

A-173
Anon.
Sealing Drives And Anti-friction Bearings
Design News, V. 12, No. 7, pp. 156-7, April 1, 1957

A-174
Anon.
Superfinished Seal Face Cuts Axial Force
Design News, V. 12, No. 8, pp. 30-1, April 15,
1957

By using Alnico-5 for the stationary housing ring
and magnetic stainless steel with a lapped carbon
sealing face for the shaft ring, a mechanical seal
design which eliminates springs has been produced.
The stationary ring must be insulated from the
magnetic housings, but all inherent disadvantages
of springs are claimed to be elminated.

A-175
Anon. ,
Developrrient Of Coupling Seal Assemblies For
Corporal Missile Propulsion System
T & R/GMD ERS 505-19, Firestone Tire and Rubber
Co., May, 1957. Dayton, Ohio

A-176 j
Anon.
How To Install A Pacl_ng Ori Air And Oil Powdered
Equipment
Applied Hydraulics, V. 10, 'pp. 104-109, May, 1957

Installing packtng_ presents e ertgin problems to

both the designer and maintenance man, _
Tese problems pertinent to O rings, V-rings, U-rings
and cup packirtgsare diseased.

A-177
Anon.
Improved Ring Gasket For Am Flangeg, i::_:: ..
Petroleum Engr., V. 29, No. 5, pp' Bl11-112,
May, 1957 ,

New seal ring for AFI flanges is now higher than con-
ventional octagonal or oval rings in cro_ sectiorL
and is provided with sealing flats on both inner and
outer surfaces; outside diameter of ring is slightly
larger than ring groove.

A-178
Anon.
Metal Seals Solve Missile Leakage Problems
Aviation Age, pp. 49-51, May, 1957
(Skinner Seal Co.)

Use of Skinner Inconel "X" flexible metal seal.

A-179
Anon.
TestingPackingsOn A Plane-builtMachine
Applied Hydraulics,V. i0, p. 86, May, 1957

A descriptionof a machine designedby the Warner
and Swasey Co. of New Philadelphia(an e_rth-
moving equipment co.)fortestingpistonhead and
pistonpackings.

A-180
Anon.

ParkerO-Ring Handbook
Parker-HannifinCorporation,Cleveland,Ohio.
Nov., 1957

A-181
Anon.
Sealing Means For Receptacles Containing Metal In
Liquid Or Fused State. (Swedish)
British Patent 780, 151. and Nuclear Eng.. V. 2,
p. 538, Dec., 1957

A ring of soft wire laid between flanges of the recep-
tacle is separated from the liquid metal by a cushion
of inert gas introduced into a chamber between the
sealing means and the interior of the receptacle.

A-182
Anon.
Handbook Of O-Ring And Dyna- seal Packings
Rubber Products Corporation, Dayton, Ohio, 1958
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A-188
Anon.
High Pressure Well Head Equipment
Mechanical Engineering, V. 80, pp. 62-68,
March, 1958

Design of pressure ° energized gaskets for use at very
high pressures, ambient temperatures (15, 000 psi
working flanges).

A" 184
Anon.
Elastomer Seals Hot Fluids
Iron Age, V. 181, p. 103, April 10, 1958

Rubbers compatible with high temperature and fluids
are hard to find.
Viton, a development of E.I. DuPont de Nemotgs
and Co. Is good from -50 ° to 350OF and Is compatible
with solvents, fuels, lubrieatats, hydraulic fluids,
acids and baees.

A-185
Anon.

Viton: Your New Design Material
Power, V. 102, No. 6, pp. 117-119, June, 1958

New DuPont synthetic rubber for service in oils,
fuels and solvents at over 400°F, is linear copolymer
of vinylidene fluorine by weight; physical, mechanical
and electrical properties; most important apprecia-
tions include aircraft seals, pump seals, fuelcells,
eta,

A-186
Anon.
Cooled Mechanical Seal
Engineering, V. 186, p. 196, Aug. 15, 1958

A mechanical seal that will operate at temperatures
in excess of 800°F and pressures up to 800 lbs/sq.
in. developed by Flexibox Limited, Nash Road,
Trafford Park, Manchester. Normal water cooled
jacket.

A-187
Anon.
Proceedings (of the) Joint Army-Navy Air Force
Conference On Elastomer Research And Development
(No. 5)V. One.
Materials Lab.. Wright Air Development
(W. P.A.F.B.)
PB1582031, Off. Tech. Set. 283 p. 42, ref.
Oct., 1958

Testing of fled seals for extreme enytronments.
Evaluation of elastomers in H.E.F. Methods for
for studying behavior of elastomers in aircraft fuels
at high temperature. O-rings for cylinder l/nets
of diesel engines.

A-188
Anon.

Technical Memorandum No. 8;The EffectsOf
Nuclear Radiation On Seals, Gaskets And Sealants
Radiation Effects Information Center - Battelle
Memorial Inst,, Nov. 30, 1958

A-189
Anon.
Universal Ball Bearing Seal
Engineering, V. 187, p. 294, March 6, 1959

A synthetic rubber seal with a steel reinforcement
which can be fitted very easily to any standard
sized bearing race that has the necessary groove.
A distinguishing feature of the new seal is that the
lip is "hinged", in effect, bYan annular thinning

ar "waisting" of the synthetic rubber a short distance
back from _e lip itself.

A_.190
Anon.
X-15 - Hydraulic Seals
Aircraft and Missiles Mfg., p. 32, June, 1959

Discussion covering the application of teflon as
extrusion barrier for O-rings in the hydraulic system.

A-I91
Anon.

High Temperature And Pressure Pipe Connections
The Engineer, V. 207, p. 930, June 12, 1959

Commercially available, two-bolt coupling with
bayonet seal. Description, photograph. -l_5OF to
+ 1000°F. Unions for 1/4 to 1 i/'4" pipe dia.
Two-bolt connections for 1 1/2" to 30_ pipe dia.

A-192
Anon.
Magnetic Shaft Seals Gaining Favor
Chemical Engineering, V. 6B, p. 69, Sept. 21, 1959

Favorable commentator on magnetic shaft seals; small
size, light weight, elimination of adjustment
problem of conventiqnal seals, Application of heavy
rhodium plate to alnico magnet eliminates corrosion.

A-193 T
Anon.
Shaft Seals For Compressors And Turbines For Gas
Cooled Reactor Application
Proceedings of meeting at Oak Ridge National
Laboratory, published as USAEC report TID-7604,
Dec. 16-17, 1959.

This publication is a record of the papers presented at
thisconference and the reproduction of recorded dis-
cussions.

There are twenty papers in all.

A-194 T

Army Gas-cooled Reactor Systems Program - Semi
Annual Report
Aerojet-General Nucleonics Report, Jan. 1 -
June 30, 1960

Gas-buffered labyrinth type seals employed on the
lubrication system of two-turbine compressor unit
designs.

A-195 T
Anon.

Investigations Of Types Of Seals For Main Coolant
PumpsFor Large Pressurized Water Reactor Nuclear
Plants
Ebasco Services Inc., ReportNYO-9821, June, 1960,
U.S, Atomic Energy Commission, Contr. No.
AT(30-1)-2547, 80 pages

Report on study results of the comparative reliability
and installed and operating cost of canned-motor and
controlled leakage pump designs for application in a
pressurized water reactor installation today. The scope
and adequacy of research and development programs
on seals leaves much to be desired.



A-196
Anon.
Sealing Against Pressure And Vacuum
Chem. Eng. V. 5, pp, 652, 654, 656, 658,
Sept. 1960

Reviews are given of several papers concerning
sealing application in pressure and vacuum systems.

A-197
Anon.
Teflon O-Rings Fine New Uses As Both Dynamic And
Static Seals
Power, V. 104, p. 249, Dec., 1960

A short article on the advantages, use, properties,
and characteristics of teflon O-rings

A-l_8 T
Anon.
Compressed Air And Gas Handbook, Third
Edition
Published by Compressed Air and Gas In6titute,
New York, 1961

This reference book is a practical handbook on all
phases of industrial gas compressors and compressed
air powered portable tools and rock drills used in
industry. Pages 3-46 through 3-50 contain a
description of the commonly used compressor shaft
seals. Included are soft packings, labyrinths,
restrictive rings, seals, liquid film seats, and
mechanical film seats.

A-199 T
Anon.
Evaluation Of Helium Seal Selected For Nuclear
CooLant Compressors In Gas Cooled Power Reactor
Res. & Dev. Program
Allis Chalmers Manufacturing Co., Jan., 1961

Final report coverin_ development and test work
on the floating-bushmgbuffered shaft seal designed
for the Experimental Gas Cooled Reactor project.

A-g00
Anon.
Rubber Pump Wall Is Seal And Spring Too
Product Engineering, V. 32, No. 2, pp. 60-61,
Jan. 9, 1961

This multi-purposeringeliminatescostlymachining
in fuel injection pump. Speed of the engine and
manifold pressure set correct fuel-flow rate for any
load.
Synthetic rubber ringcombines three functions:
1) seats pump cytinder with no need of expensive
machining; 2) serves as a spring to keep plunger
roller follower in contaC_ with cam; 3) pumps fuel
when compressed by plunger.

A-201
Anon.
The Seals Book
Machine Design (Spec. Issue), pp. 1-136, /an. 19,
1961

Handbook to aid design engineers in selecting and
applying seals, packings, and gaskets.
cnpt. 1-- Introduction

2 - Fek Radial Seals
3 - Radial Positive-Contact Seals
4 - Exclusion Devices
5 - Clearance Seals
6 - Split Ring Seals
7 Axial Mechanical Seals

9 - Simpl6 CompresSion Packings
In - Molded Packings
11 " Diaphr_gms
12 - Nonmetallic Packings
13 - StaticO-Ring Seals
14 MetallicGaskets

A-202
Anon.
Composite Metals Form Static Seats
Chemical and Engineering News, V. 39, p. 56,
Feb. 20, 1961

Armour Research Foundation is swinging into final
development of a sta}ic seal that will take pressure
cycling from 0 to 5000 psi, at temperatures to
1_00°! y. The seal will probably be a composite of
two metals; one hard, one soft - since work so far
at ARF in developing seats that will take these
pressures up to 1200VF has gone in this direction.
Description: _ama: & filler technique. Molybdenum,
stainless steel, silver, indium/siDer alloy.

A-203
Anon.
precision Upgrades Oii Seal Performance
Steel, V. 148, No. 9, pp. 132-133, Feb. 27, 1961

Some recommendations resultin_g from a three year
study program of seats and packings. Particularly
application of lip seals.

A-204
Anon.
Fiber Metal Passes Tests In Seats And Gaskets
Steel V. 148, p. 136, March 13, 1961

Composite materials that combine the desirable
characteristics of their components are said to be
suitable for static seals at temperatures up to
1200OF, and pressures to 5000 psi. The materials
are also being tested in dynamic seal applications.
Resilience of skeleton combines with filler conform-
ability, providing an effective seal for most static,
high temperature° high pressure applications.

A-205
Anon
FiberMetal SealsTake 5000 Psi.1200°F
MaterialsinDesignEngineering,V. 53, p. 17,April,
1961

Experimental static seats have been made by impreg-
nating strong fiber metal skeletons with soft metal
fillers; Armour Research Foundation for W.A.D.C.
Short descriptive article.

A-206
Anon.
Petrol Pump Has Viton Seals
Engineering. V. 191, p. 4"/5, April 7, 1961

First-class solvent resistance and dimensional
stability are two reasons for choice of Viton rubber
in new British-made petrol dispensing pump, says
Du Poht.

: Operational results are described.
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A-207
Anon.
Metal Fiber Seals
Engineering, V. 191, p. 475, April 7, 1961

Short description of high-temperature high-pressure
static seals, developed for the Air Force, made by
impregnating a porous body of fibre metal skeleton
with a soft metal (Armour Research Foundation).
Molybdenum fibre and silver. Pulsating pressures
0 - _000 lb/sq, in. at 650°C. Brief test, result
discussion. By Republic Aviation.

A-208
Anon.
Wire Vacuum Seals
New Scientist, V. 10 (230), p. 37, April 13, 1961

A high vacuum system that makes use of aluminum
wire gaskets in place of conventional rubber seals
makes it possible, it is claimed, to achieve a ten-
thousand fold reduction in pressure. The seal is
made secure byplacing the wire gasket between
steel flanges andheating the joint to about 260oc.
FrictionaIrubbing then occurs owing to the ex-
pansion of the gasket.

A-209
Anon.

Research Attacks Seal Leakage; Three Step
Approach Unveils Failure Causes
Iron Age, V. 187, pp. 72-74, June 1, 1961

Considerations in the research. Discussion and
data,
1) Lip Seals 4) Joules effect
2) Shaft surface 5) Trim interference factor
3) Torque factor 6) Raw materials
Description of "Sealactor" testing machine

A-210
Anon.

Performance Of Some Modem Gasket Materials
Mechanical World and Engineering Record, V. 141,
pp. 208-210, June, 1961

The range of modern gasket materials available
provides ample scope for choice of compressibility
sealing pressure, physical performance and chemical
inertness. The basic factors governing the performance
and selection of resilient sea] materials and the
properties of some typical modem compositions are
given.

A-211
Anon.
Atomic Reactor Uses Silicone Rubber Seals
Rubber World, V. 144, p. 106, June, 1961

A-212
Anon.

Mechanical Seal For High Speed Shafts
Engineer, V. 211, p. 916, June 2, 1961

Face-type balanced multi-spring design. For
applications with restricted axial space. For
peripheral speeds to 15, 000 fpm, pressures to 1000
psi and temperatures to 500°F.

A-213 T
Anon,
Pumps For Water-cooled Power Reactors
Nucleonics, V. 19, No. 7; pp. 55-63, July, 1961

Describes reactor system pumps in use or planned.
Also brief summary of AEC seal development
programs.

A-214
Anon.

Eight Instrument Seals
Product Engineering, V. 32, pp. 84-85, Sept, 18,
1961

Sketch, and tb/ee-line description of each of eight
seals for instrument cases. Besides keeping water and
dirt out, they must also strengthen the rim of the
instrument case.

1) Offset 2)Extrusions 3) Flange 4) O-Ring
5) Bead 6) Space Saver 7) Tubular Extrusions
8) Chevron

A-216
Anon.
SpeciaLity Rubbers For Special Uses
ChemlcalEngrg., V. 68, pp. 204, 206, 208, Sept.
18, 1961, and pp. 132, 134, 136, Oct. 2, 1961

Design information for gaskets and seals made from the
new heat and chemical-resistant elastomers. These
Include Viton, Hypalon, F1uore12141, Kel-F, and
various silicone rubbers. A table of their resistance to
various solvents and corrosive chemicals is added.

A-216
Anon.

Tube Connections, A State Of The Art Survey:
Flanges, Seals, And Joints
Report No. 1058, Chrysler Corporation Mtssil¢
Division, Huntsville Operation, Oct. 20, 1961

IG Pneumatic Test of soft material sealed flared
fittings. Flange, seals, and joints (pp. 131-188).
S¢al materials; seals for V band coupling flanges;
helium seals.
Temperature - energized seals for Liquid hydrogen;
pressure energfzed seals; high temperature hydrauLic
seals; seals f6r hot gas servo systems.
Appendix II. Misc. reports on O-rings and sealants.

A-217
Anon.

Pumps
Lubrication, V. 48, pp. 17-32, Feb., 1962

Liquids which constitute a large portion of this planet
are conveniently moved by means of pumps.
Many general purpose and special pumps are described.
Among the latter are jet pumps, gas lift pumps,
hydraulic ram, electromagnetic and canned pumps.
Stuffing boxes or mechanic-a1 seals are used on many
of these pumps and they are discussed. Electromagnetic
or canned pumps have no seals. The pumping action
is obtained by electromagnetic means, either direct
or indirect, depending upon whether or not magnetic
or non-magneuc fluids are being pumped.

A-218
Anon.
Magnetic Shaft Seals
Engineering, V. 193, P. 260, Feb. 23, 1962

The seals consist of a magnetized ring with a sealing
surface fixed in a stationary manner to the housing,
and a second ring also with a sealing surface coupled
to the shaft by means of an O-ring. This second ring
moves axially along the shaft in response to strong

Tnagnetic attraction, firmly engaging the first ring.
Sealing surfaces are held ificontact by magnetic forces
when no fluid pressure exists and eliminates a trouble-
some spring.
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A-219
Ar_on.. ::
StickyVacuum
Time, p. 51, April 13, 1962 (National Res. Corp.)

Seals, materials

A-220
Anon.

Magnetic ParticlesSeals
Mech. World, V. 142, pp. 172-3, June, 1962

Flexiblemembrane consistingoffinelydividediron
particlessuspendedinoiland constrainedin airgap
by magnetic field can be used as efficient shaft seal
for stationary, rotating, or reciprocating actions.

A-221
ANON.
User'sComments On Rubber/MetalGaskets

(Hyclad, Made by FireproofTanks)
Engineering,V. 194, p. 50, luly13, 1962

A gasketmaterialofmetal sandwiched between
layersofrubberhas proved itselfableto withstand
abuseand tosealdifficultjoints.Consistsof26 swg
aluminum sheet(L 72) sandwiched between two
layersofnitriterubber. Aluminum can be vm_ied
from 12 to 30 swg.
Sealingelectronicequipment; integralfueltanks;
washers for "all metal" couplings; flameless pipe
couplings. Discussion of application and drawings
included.

A-222
Anon.
RubberO-Rings For Automotive SealAnd Packing
Applications(Reprintfrom SAE Handbook)
SAE paper, H.S. 212, Septembdr.: 1962.

A-223
Anon. (French Patent 1,260,206), Mar, 27, 1961
Removable Fluid Tight Closure Means For A Hole
Provided In A Wall Seperating Two Fluids, In
Particular Inside A Nuclear Reactor
Nuc. Sci. Abst. 28500 (V. 16, No. 20, p. 3726,
Oct. 31. 1962).

Closure piece inserted into the channel forming
the hold, so that the force presses sealing surfaces
of the closure pieces against sealing shoulders
provided in the wall and in the closure piece.

A-224
Anon.

A Gasketless Joint For Application To High Tempera-
ture, High Pressure Water Systems
Naval Research Lab., Nov. 4336, AD 27384

Describes development of a joint with a metal
gasket. Single profile type.

A-225
Anon.

DesignData For O-RingsAnd SimilarElasticSeals
Part2

WADC-TR 56-272, Boeing AirplaneCo., Seattle,
Washington

This studyistogain knowledge ofthe relationship
between the physicalpropertiesof sealmaterials
and sealingefficiencysothatmaterialsmay be
fullyutilizedinsealdesign. Commercially avail-
able polymershave been compounded with various
physicalproperties.Staticannulus,rotating
shaft,and reciprocatingshaftfunctionaltestjigs
have been designedand manufactured. Sealstests
have been run In thesejigs.

A-226 T
Anon. -
KDynamic Sealing: Theory And Practice

oppers Company, Inc., Metal Products Division,
Bakimore, Md.

This bookletisa collectionofsixpaperson dynamic
seals,showingthe applicationofthe basicequations
offluidmechanics tothe problemsof sealing;dis-
cussionof labyrinthseals,clearancesealsand split
ringseals.Typicalapplicationsand performance data
arepresented.

A-227
Anon.
RadialSealingRings: ShaftPackings
(Trans.ofVerein DeutscherIngenieure,Zeitschrift,
West Germany, V. 97, No. 7, pp. 226-230) S.L.A.
Translation59-20843

A-228
Anon
Rubber Packing, Or Joints, For The Conning Tower
Hatchway Cover
PB 46381, Off. Tech. Set., 2 pages

A cross sectional drawing of a water-tight rubber seal
and fitting for a conning tower hatchway cover is
shown.

A-229
Anon.
Standard Flange Seal
Raco Engineering

Standard Flange Seal

A-230
Anson, D.
A Mechanical Seal For Very High Pressures
]. Sci, Instr., V. 32, ]L 446, Nov., 1955

A piston seal is described and illustrated for use up
to 15,000 Atm. of pressure with alc. as the working
fluid.

A-231
Apkarian, H.
Gas Leakage Tests On Shaft Seals
R49GL74, GEL Tech. Data Center, G.E. Co.,
Sch'dy, N.Y., 14 pp., Oct. 26, 1949

Progress report on two types of rotary shaft seals.
The seals tested were a face type seal and one was
an original design. Tests run on 5/8" shaft over a
range of speeds and duty cycles. Evaluation based
on gas leakage rates while varying time, speed, and
duty cycles.
Several types tested. Best double face type seal with
water circulated through it. Leakage rate less than
1CC per year.

A-232
Apple, F. C.
Leakage Of Water From Valve Stuffing Boxes
U.S.A.E.C. Res. & Dev. Report D.PS38, 12 pp.,
6 Fig, Jan., 1961
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A-233 T
Asanuma, T.
Study On The Sealing Action By Viscous Fluid
(In Japanese)
Trans. Japan. Soc. Mech. Engrs., V. 17, No. 60,
pp. 119-125, 1951

For the purpose of obtaining a sealing method of
rotary shaft penetrated into a vacuum, or high
pressure vessel, the author proposes to prevent the
leakage by viscous fluid which has a very high
pressure due to the pumping action of the rotary
shaft with a helical screw groove. In this paper he
studies theoretically the pump performance under
the laminar theory and it is cleat that to obtain
the maximum pump efficiency, some dimensions
of the screw groove ate to be selected as follows:
a) the width of the thread to be as narrow as

possible
b) the ratio of width to depth of the groove should

be equal 5-10:1
c) the ratio of a gap to the depth of the groove

should be 0.1-0.2:1
d) the helical angle of the screw thread to be about

10-20 degrees.

A-234 T
Asanuma, T.
On The Flow Of Liquid Between Parallel Walls
In Relative Motion ,(In/apanese)
Trans. Japan. Soc. Mech. Engrs., V. 17, No. 60,
pp. 140-146, 1951

The author discusses some theoretical forrnulae for
the turbulent flow through a fine clearance
space (6) between two parallel walls, one of them
being in relative motion to the outer at arbitrary
angle to the direction of the pressure gradient.
Therefore he applies this formula to the flow through
the annular space formed by two concentric pipes
in relative rotation, and then obtains an empirical
formula for the turbulent flow in such a case using
the experimental data of R. J. Cornish.

A-235 T
Asanuma, T.
Studies On The Sealing Action Of Viscous Fluids
Int. Conf. on Fluid Sealing, paper A3, 21 pages,
British Hydromechanics Research Assn., April 1961

An extensive report on the theoretical and experi-
mental study of the screw viscosity pump when con-
sidered as a seal.
In Part I - the pumping and sealing performance of
screw pump having various thread or groove forms
are treated theoretically in effort to ascertain the
most desirable design geometry. Also, the con-
firming experimental data andconclusions, using
mineral ore and grease.

A-236
Ashmead, R. R.
Static Seals For Missile Applications
Jet Propulsion, pp. 331-340, July, 1955

Excellent general discussion of seals and sealing
problems. Seals are classified as : _1) plastic,
(2) rubber O-rin_, (3) expanding seal compounds,
(4) soft and flexzble metal.

A'237
Asp, H.
How Teflon Packings Behave Where Temperatures
Vary
Applied Hydraulics, V. 10, pp. 127-132, May, 1957

Teflon has a low coefficient of friction and excellent
properties over a wide range of temperatures. How-
ever, its thermal expansion and shrinkage, where
temperature variations are lO0°F or more, can cause
leakage. A production technique is described which
controls this.

The result of the application of this technique are
"memorized" packings.

A-238 T
Aspelin, L.L.
Shaft Seal For Alternate Wet And Dry Operation
U.S. Patent 2, 957, 711, Oct. 25, l_SO

A shaft seal for use where it is desirable to maintain
continuous shaft rotation under the intermittent
presence and absence of a sealed fluid. The pressure
of the sealed fluid maintains sealing contact while
the fluid acts as a lubricant. When the fluid pressure
is removed, maling contact is no longer obtained and
wear does not occur.

A-239 T
Atkins, B.R., Bradshaw, J.R., Mitchell, P.I.
New Carbon Materials For Mechanical Applications
Int. Conf. On Fluid Sealing, Paper F3 (8 pages)
British Hyclromechanics Research Association, Harlon,
Essex, England, April 1961

Description of a series of molded carbon products con-
taining various additives such as polytetrafluroethylene,
and molybdenum disulphide. These products are de-
signed for applications in which normal lubricants fail
or are absent. Some physical properties are listed, i.e.,
thrust ring, experimental apparatus seal, medium of air.
Thrust 12 lb/sq in, stator cast iron, 600 hour run,
alternate material 60 hour run.

A-240 T
Atkinson, R. P.
Hston Ring Turbine Shaft Seal
U.S. Patent 2,812,196, Nov. 5, !957

A split piston ring, contained in a groove on a rotating
shaft sleeve, made to spring against a stationary
sleeve. The split in the ring is inclined outward with
rotation of the shaft, so that oil attempting to flow in-
ward will be picked up in the ring gap and forced out-
ward. A viscoseal of short length.

A-241
Atldnson, W.B.
Gasket Materials For Electrical Equipment
Prod. Engrg., V. 20, pp. 124-127, Dec., 1949

Eleven types of gasketing material suitable for
electrical equipment. General advantages and dis-
advantages of each type. Joint design using cork-
neoprene, rubber bonded asbestos, and others.
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B-001

Babb, S.E.
Combined Brldgman and O-Ring Static Pressure Seal

Rev. Sci. Intr., V. 31, p. 219, 1960

A seal adopted for use in high-pressure applications up
to 12,000 atm. The seal assembly is illustrated and
consists of an extrn, ring, O-ring, Teflon back up ring,
and an unsupported area seal ring.

B-O02

Bailey, E.C., Schroeder, H.C., Carlson, D.H.
Operating Experience with Mechanical Joints in High-
Pressure High Temperature Steam Piping
A.S.M.E. Transactions, V. 75, pp. 97-101, Jan.
1953

Two types of mechanical transition Joints were installed
at the Ridgeland Station of the Commonwealth Edison,
Chicago, Ill. The joints, pressure seal and bellows

type, were designed for operation on steam at 1800
psig and 1050°F.

The pressure seal joints have been in service one year
and five months, the bellows type Joints one year.

Pressure Joint seal. gasket soft steel, silver plated.
Bellows type seal. gasket cobalt base alloy L-605.
Photos, drawings, test curves data included.

B-O03 T
Bailey, ]. F.
Analysis and Design of the Frozen Seal

Oak Ridge National Laboratory, Report No. ORNL
2110, Feb. 12, 1957

Theoretical and applied aspects of a seal in which the
liquid whose leakage is to be prevented is frozen to

form its own seal. A frozen sodium pump seal is used
as an example.

B-O04

Bailey, J.F.
Analysis and Design of the Frozen Seal
Oak Ridge National Lab., Tenn. ORNL-2110 Con-
tract NO W-7405-eng-26, 11 pp., March 8, 1957

B-O05

Bailey, J.M., Swikert, M.A., and others
Wear of Typical Carbon-base Sliding Seal Materials
at Temperatures to 700OF.

NACA TN 3595, Feb. 1956, 22 pp.

Wear and friction stridies were made to show the ef-

fects on performance of temperature, type of mating
material, and minor composition changes in typical
carbon seal materials. Most data were obtained at a

surface speed of I0_ 000 feet per minute, a load of
1000 grams on a 3/16 inch-radius specimen, and
temperatures to 700°F.

B-O06
Baker. D.

An A]_I Metal High Vacuum Valve
Vacuum, V. 12, pp. 99-100, March/April 1962

Valves which employ a knife edge seal have been
developed which offer significant advantages com-
pared with other types of all metal valves. A low
initial closure torque of 2.5 lb-ft, for a valve of 2.5

cm operation has remained unchanged after 3000 op-
erations without measurable increase in the dosed

conductance of < 10 -14 1/sec: Since closure torque
is directly proportional to the valve aperture, the
design may be used for large apertures. (Copper
gaskets and knife edge seal)

B-O07

Baker, J.R.
Steam Turbine Shaft Gland

Power, V. 53, pp. 881-3, May 31, 1921

Why packing is necessary
Carbon ring packing seals in the sh_ft glands
Labyrinth packing
Drawings and pressure loss data curves.

B-O08

Ball, W.P., Cheyney, L.E., andC1ark, F.E.
Molding of O-Ring Packings

Rubber Age (N.Y.), V. 62, pp. 652-4, 1948

A newly developed method for testing the phys. proper-
ties of O-ring hydraulic packing is described and illus-
trated.

B-009

Ballif, J.L.
A High Vacuum Application of Inflatable SeaLs for the

Processing Refabrication Experiment
Atomics International Div., North American Aviation,
Inc., Canoga Park, Calif., NAA-SR-2544, Contract
AT-11-1-GEN-8, 47 pp., Jan. 15, 1959

A method was developed for sealing the massive shielded
doors of the vacuum access lock in the PRE cell complex
with inflatable rubber seals of the type usgd by the air-
craft indusny. Leak rates of less than 1 frO/day were
maintained.

B-OIO
Bannock, R.R.

Molecular Sieve Pumping
Vacuum, V. 12, pp. 101-106, March/April 1962

!3etails of demountable flange seal. In principle a

compressible double knife-edge ring is clamped between
the two flanges with 10/_ copper washers between the
knife-edges and the polished flange faces. Five screws

are used to clamp the flanges together. The elasticity
of the knife-edge ring maintains the vacuum-tight seal
over a wide range of temperatures (-196°C to 500°C).

B-Oll T
Barbouv, R.J., Isenbarger, R.O.
Fluid Seals

SAE Paper No. 467, March 1-3, 1955, 4 pp., also -

Machine Design- V. 27, No. 12, pp. 214-6, 218,
Dec. 1955

Conditions which a lip seal must withstand not only
affect the design, but also determine the choice of
material from which the seal is made, Effects of pres-
sure and speed on lip-type shaft seals, comparison of
various synthetic rubbers with leather, and causes of
failure are three areas of discussiola. Sealing problems
in hydraulic applications, and automotive applications
are the main topics discussed.

B-OI2

Bargh, K.A.
Teflon Sheet as a Large-area Gas Seal for Gas Flow
Radioactivity C ounters
Rev. Sci. Instr., V. 29, pp. 536-7, June 1958

A flexible sealing material to confine the flow of the

counting gas. A plastic foam sheet covered with a
0.006 inch layer of teflon seE-adhesive sheet was
found very suitable.
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I_-013 T
Barnes, G.C., Ryder, E.A.
Progress Report on Rubbing Seals
S.A.E. Paper No. 46, 1I pp., Jan. 1957

A seal test rig, using easily procured test pieces has
been devised to provide a fast rough screening test
for materials that might be used for rubbing seals in
aircraft gas turbines. The test rig is designed to
determine dry load carrying capaci W of pairs of mate-
rial and to approximate wear rates and temperature
limitations of compatible mating surfaces.

B-014 t T
Barrett, T., English, D., and others
Improvements in or Relating to Shaft Seals
Great Britain Patent 827, 015, published Jan. 27, 1960

Viscosity groove type shaft seal to provide against the
leakage of pressurized gas by means of a liquid such
as oil. The design is claimed to be applicable to
plate type and cylindrical t3/_e seal designs.

B-O15

Barton, D.M.
Vacuum O-Ring Seals
Vacuum, V. 3, No. I, pp, 51-53, Jan. 1953

A new groove design for usd with O-iing seals.

Groove has trapezium cross section, with parallel
edges perpendicular to the sealing face to provide
suitable retention of the O-ring while position and
inclination of the groove base controls both, required
compression and cross sectional area. Drawings and
design data included.

B-016 T
Barwell, F.T.
Research on Friction and Wear
Instn. Engrs. and Shipbuilders in Scotland, V. 95,
part 2, pp. 64-91, 1951-52. ALso Engineering
V. 172, pp. 649-651- Nov. 23, 1951, pp. 697-699-
Nov. 30, 1951

Experiments carried out in Thorntonhall Laboratories
reveal that eccentricities have no noticeable effect on
formation of vortices. Therefore G.I. Taylors' theory
may be applied directly to an eccentric bearing.

B-Of7

Bashta, T.M.
Design of Seals for Rotary Type Hydraulic Machine
Sets

(Voprosy Konsruirovaniya Uplotneii Gidravlicheskikh)
Agregatov-Vrashchatelnikh Tipov, Aug. 60-13 pp.
RTS 1145 LC or S.L.A.-translation 60-23793

B-018 B
Baskey, R.H.
A Research Programme on the Investigation of Seal

MateriaLs for High Temperature Applications
W.A.D.C. Tech. Report 58-181-74, pp. 12, ref.,
June 1958, (P.B. 151451) (Preprint 59LC-8, A.S.L.E.,
5 No. Wabash Ave., Chicago 2, Ill.)

Novel rotating seal materials were developed by
powder metallurgy techniques for potential aircraft
applications at high speeds and high temperatures. A

systematic wear study without lubrication included
several commercially available material% also pure
refractory hard metals, binary alloys.

B-019
Bass, H.G., Fischer, W.W. (G.E. Co., Sch'dy.,N.Y.)
Estimation of Transient Temp. of Nose Door Seal H. A. -3B
PB 145-917 - Off. Tech. Set., 3 pp., Oct, 6, 1952
(Hermes Heat Transfer Memo. No. 53, declassified)

The object was to estimate the during-flight tempera-
ture of the rubber sealof the nose doors for the H.A. 3B
missile. No attempt is made herein to determine the
overall satisfactoriness of the design investigated.

B-020 T

Baudry, R.A.
Gland Seal for Rotating Shafts
U.S, Patent, 2,246,912, June 24, 1941

Shaft seal, for use on a hydrogen cooled machine, is

accomplisl/ed by injecting sealing oil around solid
sealing rings which fit dose to the shaft. The oil
supply and gland operation prevent low pressure regions
from occurring in the seal clearance space, and air is
not sucked into the seal.

B-021

Baudry, R.A., Winer, g.B. T
Gland-SealBearings for Gas-Cooled Equipment
U.S. Patent 2,501,304, March 21, 1950

A combination bearing and seal for use on gas-cooled
machinery. Lubricant is injected in an annular groove
behind a self-centering sealing ring. Most of the
lubricant flows across the bearing to the air side, while
a much smaller quantity is diverted by the sealing ring
to the gas side.

B-022 T

Baudry, R.A.
Seal for Hydrogen Cooled Generators
U.S. Patent 2,636, 754, April 28, 1953

A system designed to substantially reduce the amount
of make-up hydrogen required in the hydrogen cooled
machines. A small amount of hydrogen is bled off
the hydrogen side of the gland seal and is used to re-
move air and moisture from the air-side oii before the
oil is recirculated through the seal. This reduces the
amount of air entering the machine, making the

hydrogen make-up requirements less.

B-023 T

Ba_Idry, R.A., Winer, B.B.
Journal and 'Thrust Bearing Practice on Large Rotating
Electric Mach'ines

Lubrication Engng., V. 10, pp. 327-335, Dec. 1954

Bearings used on electrical machines must have very
effective oil seals to prevent oil mist from passing

into the machines. Slow speed machines can use
simple felt seals, but high speed machines require a
more elaborate sealing system. The author describes
a double labyrinth oil seal which uses a split flow of
air to prevent leakage of oil mist into the machine.

B-024

Baudry, R.A. andCurtis, L.P.
Gland Seal Systems for Modern Hydrogen Cooled
Turbine Generators

AIEE Trans., Power App. &Sys., V. 76, pp. 328-337,
June 1957

With the advent of hydrogen pressures above 30 psig
made possible by inner cooling of the coils, a re-
evaluation of the gland seal design was indicated.
This paper covers such a development.
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B-025

Baudry, R.A., Peterson, G.E., and others
Oil Seals to Provide Positive Lubrication on Large or
High Speed Thrust Bearings
ASME Trans., V. 80, pp. 819-825, May 1958

Paper discussesthe application of positive oil seals
which effectively prevent aeration of the oii and oil
leakage.

Paper concludes that proper application of laminar
fluid sealsat the bore and periphery of the thrust-

bearing runner, and the maintenance of positive pres-
sures at these seals effectivelyprevent aeration of the

oil in large and high-speed thrusflbearings,thus as-
suring adequate lubrication, Discussion follows paper.

B-026

Baumann, R.

Pressure Tests with Vulcanized Fiber, Ebonite and

Metal for Stuffing-box Packing. (In German)
Zeit des Vet deutsches Ing., June 1913

Description of testsand theirresults.

B-027

Baumbach, W.
Stuffing Boxes for Agitators

Brit.Chem. Eng., V. 3, pp. 89-90, 1958

A description of three new types of stuffingboxes used
for shaft sealing in chemical vesselsfittedwith
agitators

iii Stuffing box with plain bearing attached
Stuffing box with outrigger bearing
Extended stuffingbox.

B-028

Beacham, T. E.

Rotary and Oscillating Seals
IME Proc., V. 160_ pp. 532-536, 1949

Several types of seals, e.g., soft packings, rubber
seals, metal-to-metal, metal-to-carbon, Journal
seals, face seals, etc. are discussed.

B-029
Beacham, T.E., and Towler, F.H.
Hydraulic Seals
IME Proc., V. 160, pp. 532-569, 1949

Presents a detailed account of rotary, oscillating and
reciprocating seals; materials normally used in each,
and operating conditions.

Purpose of paper an initiationof a comprehensive
discussion of existing knowledge on subject.

B-030

Beacham, T.E.
Rotary and Oscillating Seals

The Engineer, V. 187, pp. 228-229, Feb. 25, 1949

Automatically adjustable shaft seals. This includes
cross-sectional views of ten metal and carboh face
seals. For use with high-speed shafts,they are

suitable for particularlydifficultsealing problems;
diagrams.

B-031 B
Beakbane, H.R.
Leather Seals for Hydraulic and Pneumatics

Proc. 2nd European J1. P_. Conf., pp. 14-22,
April 1960 ' _ .... "

Use of leather may be coasiclered a little old fashioned,
but for many purposes it is'_t_e_ior to other materials.

The paper considers the p_rties of leather,_ with '
rega_ to resistance to hed_'_tndpower fluids_ itsquali-

tieswhen impregnated wi_J_t'variouswaxes an_ resins,
and the effect of corrPsi0n_

B-032 B

Beatty, J.R., Juve, A.E.
StressRelaxation of Some Rubber and Synthetic Rubber
Vulcanizates in Compression
India Rubber World, V. 121, 5. pp. 537-43, Feb.
1950

B-033

Beck, E.C., and others
Designing Seal Rings for Today's Car Transmissions

SAg Journal 70, 71-2, Feb. 1962 (Based on SAg paper
475E)

Physical properties and stress limitationsof the material

used control design of a sealing ring to a great degree.
Discussion: Cast Iron- mean stress30,000 psi,,max.

55000 psi; Aluminum - mean stress25,000 psi, max.
40000 psi
Operational problems, including an eleven point check
list,and wear compatibility of carrier, bore, and ring.

B-034

Becker, E.

Flow Processes in Annular Gaps (Labyrinth Seals)
Translated for Oak Ridge National Lab., Tenn. from
VDI Zeitchrift,V. 51, pp. 1138-41, July 20, 1907.
(AEC-TR-4960)

Turbulent flow processes in annular gaps having irregular
crosssections are studied with particularreferences to
labyrinth seal applications.

B-035

Becker, Reinhard
O-Ring Seals in Hydraulics
Microtecnic, V. 12, pp. 289-290, Oct. 1958

A reliable hydraulic construction depends on long

lasting sealing material. This in the face of high
stressing bY variable pressure, high or low temperatures
and the most varied kinds of movements.

O-rings are recommended for the above mentioned re-
quirements.
Applications up to 350 Kg/cm 2 are possible as well as
for a high vacuum.
For all moving part seals, material Of 80-90 sclero-
scope unitsof hardness isused. If littleor no lubrica-

tion'ispresent graphite O-rings are used.

B-036

Beecroft, R.I. and Swenson, C.A.
Behavior of Teflon Under HiSh Pressures

J. Appl. Phys., V. 30, pp. 1793-8, 1959

Compression measurements have been made ©n samples
of Teflon at various temps. 75-380°K, and at pres-

suresup to 21,000 atm.

B-037
Bell, H. F,
Automatic Detection of Pump-seal Failure
Oil and Gas Journal, V. 54, pp. 169-170, Oct. 10,
1955



B-038 T
Bell,K.J., Bergelin, O.P.
Flow Through Annular Orifices
Trans., A.S.M.E., V. 79, pp. 593-599, 1957

Summary of the results of an experimental and ana-
lytical investigation of orifice coefficients. The
theoretical results, derived in a thesis by Bell, are
restated for eleven cases, including laminar, transi-
tion, and turbulent flow for various types of annular
orifices. Experimental results are presented in
graphical form.

B-039

Bell, M.
Improving Packing Performance
Power Plant Engineering, V. 40, pp. 726, Dec. 1936

Application of a splitring, around a valve rod, under
the follower, to allow greater coml_ession on the
valve packing.

B-040

Bell, M.
Solution of all Packing Problems
Power Plant Engineering, V. 40, No.
Dec. 1936

121, pp. 710-11,

Explains the technique and use of three items for pack-
ing problem solution. Joint paste, made principally
of manganese; a sheet of fine gauge wire; a can of
shredded metallic gland packing.

B-04I

Benjamin, C.H.

Friction of Steam Packings
Mech. Eng., V. 4, pp. _38-839, Dec. 9, 1899

The experiments described in this paper were made at
the Case School by senior students under direction of
the writer.
Test equipment, data, and results presented.
Soft rubber, graphite, dry and lubricated were used
with various pressures.
The lossof power varies almost directly with the steam
pressure in harder varietiesof packing, but isnearly
constant with softerkinds.

B-O42

Bentley, F.W.
Pneumatic Cylinder-Packing Leathers
Power, Oct. 7, 1913

Illustratesdirections for replacing pneumatic cylinder
packing, showing defects resultingfrom some methods
employed.

B-043

Berens, A.S.
New Elastomer - Impregnated Leather Gives Complete
Porosity Control in Sealing Applications.
Materials and Methods, V. 38, p. 127, Oct. 1953

A continuing problem in leather,seals has been control
of porosity. Performance testson a new elastomer
impregnated leather, called Conpor, indicate porosity

control has been accomplished. Propertiesof this
new product are discussed.

B-044

Berg, R.J.
A Review of Seal Materials for Guided Missile Ap-
p lic ations
California Inst. of Tech., Jet Propulsion Lab., JPL-
PR-20-340, Contract DA-O4-495-Ord-18, March 7,
1958

The currently available seal materials which have
proved useful in guided-missile applications are de-
scribed. A summary ispresented in tabular form, of
the resultsof experience with various seal materials.

B-045 B
Bergholm, A.O., and Swartz, P.W.
Sealing Action of Packing Rings
J. Franklin Instn., No. 253, pp. 253-6, March 1952

Determination of the manner in which pressure is
transmitted through V-ring packings. Photographs of

stresspatterns.

B-046

: Berk, S.
Fungicidal Treatments for Cork Gaskets

Ind. 5 Engng. Chem., V. 41, pp. 627-633, March
1949

Seven fungicidal formulations applied to protein and
resin bonded cork were evaluated on the basisof a

number of criteriafor moldproofing automotive gaskets.

B-047

Bertolet, E.C., Jr.
Use of Teflon Packings and Seals in Hydraulic Opera-
tions
National Conference of IndustrialHydraulics, V. X,
pp. 56-68, October 18, 19, 1956

Presents physical propertiesof Teflon; Hydraulic ap-
plication as gaskets, packings_ "Vee" and "U" types
"L" cup, flange packings, and piston rings. Describes
their performance. Test resultsare discussed.

B-048

Bethel, C.
Waste-packed Bearing Design and Operation
Elec. Jl., V. 21, pp. 115-8, March 1924

Information regarding oil flow and action of waste
packing.

B-049

Beyer, K.
Joint Packings for Pipes
Arch. f. Warmewirtsch, 16, pp. 123-126, May 1935

The choice of suitable materials for insertion as

packings in the flange joints of pipes is of importance
in preventing operational troubles and leakage losses.
Various types of packings are described, and an analysis
is made of the materials available, and the pressure and
temperature limits within which they can be employed
for pipes carrying water, steam, air, and oil.

B-050

Bialkowski, L.S. and Le Blanc, J.
Metallic Seal Design for Advanced Systems
SAE-Paper 523B for meeting April 3-6, 1962

All-metallic seal produced by B.F. Goodrich Co. is
adapted for rod or piston service, dynamic or static
applications, and operates successfully at -65 to SO0°F,
pressure to 35,000 psi, concept isthat of blunt knife
edge that forms radial or axial edge of flexible

diaphragm.
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B-05I

Billet, A.B.
High Temperature Sealing Studies of Missile Hydraulic
C o mpone nts
SAE paper 50T from meeting of Mar. 31, 1959, 10' pp.

Environmental requirements for static and dynamic
seals used in guided missiles and manned aircraft for
outer space; shaft and static seal development; use of
silicone and Viton A appears to give best sealing
characteristics in 400 to 550 F range to date; seals for
hot gas servo systems! examples of applications, such
as actuator, servo valve, dual pump, and miniature
vane pump.

B-052
Billet, A.B.
High Temperature Hydraulic Pump Seals
Machine Design, V. 31, p. 152+, Oct. I, 1959

Describes one of the major areas of development in
high-temperature hydraulic sealing studies, that of
the dynamic seal of the unit drive shah. (Viton A -
lip type radial shaft seal. 400°F/i00 hrs. Glass -
Teflon filler, carbon-rubber surface with Viton A
static O-ring) Static seal development, fluid compati-
bility, seals for hot seevo systems, also discussed,

B-053 T

Billet, A.B.

Hydraulic Seals in Long Term Space Exposures
International Conference ou Fluid Sealing-paper G2,
April 1961, British Hydromechanics Research Associa-
tion, Harlow, Essex, Eng.

This paper discusses the effects of long time exposure
of combined space environment on hydraulic sealed
systems and componemt. Test results of dynamic seal
elements operated successfully at 1000 psi, 2000 ft/min.
surface speed for 20 hours. High temperature sealing
ranges from 400°F to 1000°F.

Static seals - 300°F to 500°F Hot gas sealing 2200 psi
at 2000°F

Gamma dose - 4.5 x 105,. natural radiation 5.5 x
1014 N TV for 500 hours, _e'tc.

B-054

Billett, E.A., Bishop, J.
A Greaseless Vacuum Seal for Rotating Shafts
Journal Scientific Iustrum. V. 35, p. 70, Feb. 1958

This note describes a variation on the Wilson seal, in
which the grease is dispensed with by using P.T.F.E.
washers on a steel shaft, taking advantage of the very
low friction between these materials. The model
shown uses four washers of P. T. F. E., with highly
polished steel spacers separating them, both washers
and spacers being 0.062" thick. Seals have been used
at temperatures up to _O0°C and have shown no sign of
leaks greater than 10 -a 1/see.

B-055

Bingham, A.E.

Hydraulic Seals for Extreme _Femperatures
Shell Aviathan News No. 286, pp. 14-21

Factors to consider in design of high temperature seals
used in aircraft and similar applications are outlined;
tabulation of fluids and elastomers and their properties;
comparison between lal_. rinth and elastomeric glands.

B-056

Bingham, A.E.

Hydraulic Seals for Extremes of Working Temperatures,
with Special Reference to Aircraft

Proceedings, I.M.E., V. 176, No. 17, pp. 409-420,
1962

Report on goals, test conducted to date, and test equip-
ment used. Tables of fluids and their properties, elas-
tomers and their properties, gland configuration, and
labyrinth glands.
(Goals include 70 ° to 170°C, -26 ° to -40°C, 4000
lbs/in.

B-057

Birch, F., Robertson, C., Clark, S.P., Jr.
Apparatus for Pressures of 27,000 Bars and Tempera-
tures of 1400°C

Industrial and Engineering Chemistry, V. 49, No. 12,
1965, 1966, Dec. 1957

Temperature, pressure and other variables may be
costrolled and measured in the reaction zone with un-
usually high precision.

Neoprene washer packing and Omega steel washer
backing.

B-058 T

Blair, R.W.
Controlled Gap Seal

S.A.E. Paper - 678A - 3 p., 7fig., Jan. 1956
S.A.E. Journal - pp. 44, _ov. 1956 (abstract)

The controlled gap seal is a form of labyrinth for seal-

ing rotating shafts and consists of a carbon sealing ring
capable of sliding radially within a housing. Experi-
ments with such a seal are described in this report.

B-059
Blair, RIW. and others
Metal Bellows Seals

Lubrication Engng., V. 17, pp. 470-475, Oct. 196i

Study of parameters of metal bellows as used in end
face seals. Gives advantages and disadvantages of two
basic types of metal bellows; the hydraulically formed

Pe and the welded type.
ese seals are suited for the temperatures, high sur-

face speeds and pressures found in the cryogenic liquid
pump seal and the hot turbine gas seal in liquid fuel
missiles.

B-060

Blech, K.
New Balanced Expansion Stuffing Boxes (In German)
Archly fuer Waermewirtschzft, V. 42, p. 73, March
1938

Brief illustrated description of German patented "re-

action compensator"; only two stuffing boxes are re-
quired_ new type of metal packing f_ stuffing box
also described.

B-061

Bleyle, G.A., Jr., Crosby, H.W., Kendall, R.E.
Liquid Nitrogen Pump and Vaporizer
Industrial and Engineering Chemistry, V. 49, pp.
1955-1958, Dec. 1957

To satisfy a need for dry, oll free gaseous N at pres-

sures up to 10,000 psi, a reciprocating piston pump
using unlubricated packing at -320°F was selected.
Packing consisting of graphitized shredded Teflon
interspaced with Teflon washers has been developed.
Photographs and diagrams.

B-062
Blick

How Flanges Work and Why They Leak
Petroleum Refinery, 1953
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B-063 T

Blok, H.
Discussion on Gland Seals

Int. Conf. on Lubrication and Wear., pp. 775-7_
Oct. 1-3, 1957, Proc. Instn. Mech. Engnr., 1
Birdcage Walk, London, SW I

Commenting on a paper by Jagger. An attempt is
made to explain two possible mechanisms of film
formation in lip seals. First, an eccentric radial
pressure distribution set up by the ever present slight
imperfections of machinery is the source. Based on an
assumed initial radial pressure distribution and hydro-
dynamic theory, the author shows that there is a mini-
mum film thickness for any corresponding film profile.
Secondly, inertia effects, might create _ wedging _
action.

B-064 B

Bloom, J.C.

The Design and Development of Rubber and Teflon
High Pressure Sealing Devices for Aircraft Hydraulic

and Pneumatic Systems Components
Douglas Aircraft, (Proc. 15, NCIH., V. 13, pp. 194-
205, Oct. 1959)

Paper describing the development of AN 6290 O-ring
for use on AND 10050 Boss and related fittings.

B-065

Bloomquist, C.R.
Gasket Seals

Final Report F-A 1858, Franklin Inst. Lab. Res. G
Dev., Sept. 1956

B-066

Boeddinghaus, H.
Felt-sealed for Service

Elect. Mfg., V. 27, pp. 72, 74, 76, 94, June 1941

Wool felts serve as a good material for sealing bearings
and shafts against seepage of lubricants and intrusion
of vagrant matter.

B-067

Boiler, L.C. and others

High Temperature Resistant Sealant Materials
USAFWADC TR 56-155, (ADI10633), Dec. 1956,
59 pp,

Development of a formula for a sealant compound
which is unaffected by JP-5 jet fuel for a limited
period of time when fuel vapor temperature is 540°F
and liquid fuel temperature is 380°F! retains flexi-
bility and adhesion; and withstands proof testing under
flexing and pressure at the liquid and vapor fuel tem-
peratures required.

B-068

Bollinger, P.R.
Power Feed Seals

Electromechanic al Design

For high pressure high temperature helium.

B-069

Boltz, R.W.
Bellows Sealing Device Protects Bearings from
Abrasives

Product Eng., V. 1S, p. 614, Sept. 1944

Spring actuated brass bellows which maintains con-
tinuous seal contact has been designed for planetary
type miller to exclude abrasives, dust, water, and
corrosion when bearings axe loose, misaligned or
eccentric.

B-070

Boltz, R.W.
Caskets in 4Design
Mach. Design, V. 17, pp. 151-156, March 1945

Article discussesthe general stepsthat may be follgwed
as an aid in the selection of compression gaskets,
regardless of nature of equipment in which they are to
be used or the detailsof the closure design.

B-071

Bowiroit, F.

New Developments in Packings Resistant to Chemicals
(In German)
Chernic-lngenieur-Technik, V. 22, pp. 236-8,
June 14, 1950

Properties and applications, with special reference to
metallic packing and combined asbestos-metal pack-
ings; valve rings; seals for shafting3 illustrations.

B-072

Boon, E.F.
Seals for Rotating Shafts (In Dutch)
De Ingenieur, V. 62, pp. 43-50, July 21, 1950

The development of the mechanical seal shows clearly
that a tight seal is possible. Various factors leading to
a tight seal with a normal stuffing box are described.
A very precise assembly of a packing is necessary to
obtain a tight seal. This is possible with special tools,
drawings of which are shown. Special construction to
cope with excessive radial movement of the shaft are
described.

B-073 T

Boon, E.F.
A Few Remarks on the Sealing of Rotating and Re-
ciprocating Machine Parts (In Dutch)
De Ingenteur, V. 64, No. 12, pp. 33-40, 1952,
(BHRA Translation No. T459, Feb. 1953; AEC Tr 5109)

Various formulas for leakage through narrow gaps are
given and applied to two sealing configurations, the
piston and sealing ring, and mechanical face seal.
Laminar flow is assumed. An equation is presented for
t_e leakage in a mechanical seal with a varying height
gap. An effective gap, height is presented for the case
where any variation is small and continuous. It is
shown that contact between face and seal cannot be
avoided.

B-074 T

Boon, E.F., Honingh, S.
Some Notes on Seals for Rotating Shafts
Proc. Fourth World Petroleum Congress, Section VIllA
Paper I, Rome 1955, 18 pp.

A survey of several types of dynamic shaft sealsindica-
ting general requirements and theirpractical devia-

tions. Discusses the advantages and disadvantages of
the packing box seal, narrow faced mechanical seals,

visco seals, and dual diameter visco seals. Elementary
equations are developed and experimental resultsare
shown.
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B-075 T

Boon, E.F.

Some Notes on Shaft Seals for Chemical Pumps (In
Dutch)
De Ingenieur, V. 67, pp. 31-38, 1955

Tests of power consumption and leakage of soft and
metal packings are described. The heat transmission
through the shaft and packing is calculated. Some
construction of pumps without a packing box are dis-
cussed.

B-076 B

Boon, E.F., Kriggsman, A.
Some Principles of Seals (In Dutch)
Chemisch Weekblad, V. 52, 27 pp. 526-32, July 7,
1956

This article gives some of the more elementary ex-
planations of sealing mechanisms. The author dis-

cusses some more recent work on a flange type joint
sealed with a packing, and gives useful practical
details.

B-077 T
Boon, E.F., and Tal, S.
Hydromechanic Sealing of Rotating Shafts

Chem. Ing.-Tech. V. 31, 3 pp. 202-12, 1959 (In
German) (Main Library Translation - T.F. 5825 -
GE Co., Schenectady, N.Y. )

The pressure whe_. generated by a s_ew pump isgiven
by p =/xW dJ{/S X when p isthe pressure,/Z isthe

fluidviscosity,00 is the shaft angular velocity, d isthe
shaftdiameter, ._ is the length of the threaded portion
of the shaft, S isthe radial gap between the shaft and
the casing, and X is a coefficient which is a function
of thread geometry. The author develops the exact
values of X for a variety of thread shapes, and examines
diffusionwhen the device is used as a seal.

B-078

Boreham, K.R.
Hydraulic Oil Seals
Scientific Lubrication, V. 12, pp. 47-52, 46,
May 1960

Static and dynamic seals for oil-powered hydraulic
equipment. Seals are mainly synthetic rubber to-
gether with some thermoplastic materials such as
Fluon (PTFE). These materials can be combined with
various fabrics. The description and operation of the
various seal forms are presented.

B-079

Bos, J.R., Weber, E.B.
Composite Elastomer-Metal O-Ring Seals

WADC Tech. Report 59-749, '22 pp., 14 fig. - 1959

Performance evaluation of the prototype composite
seals in hydraulic fluids at elevated temperatures
revealed that rolling or spiralling, a failure frequently
experienced with conventional O-rings, was virtually
eliminated. The spring cored O-ring performed much
better in staticimpulse teststhan in dynamic re-
ciprocating tests. Data is presented and resultsdis-
cussed.

B-080

Boudreau, W,F., Taylor, E.R.
Shaft Seals for the EGCR Reactor

Nuc. Sci. Abst. _8385, (V. 16, No. 20, Oct. 31,
p. 3713), (TID7631 (Pis-25))

A design description of the E.G.C.R. shaftseals is

presented. Specifications for Ho leakage from the
EGCR cooling system limit the lossto i percent per
day. The discussion isdevoted to a description of the
floating-bushing seal, buffering and H^ removal system,
gas transferpaths, back-diffusion, predicted operating

parameters, and seal configuration.

B-081 T

Boudreau, W.F., Taylor, E.R.
Appraisal of the Applicability of Liquid-buffered
Floating Bushing Shaft Seals to the Circulators for a
Gas Cooled Reactor

Int.Conf. on Fluid Sealing Paper C6, April 17, 19,

1961, (12 pp.), BritishHydromechanics Research
Association, Harlow, Essex, England

The requirements which must be met by the slaaftseal

for a gas cooled reactor are presented, and the basic

configuration of the seal is discussed. The relationship
between the seal and circulator design isreviewed
briefly, and an aPPraisal ispresented on the selection
of the buffer fluid and on the requirements for the gas
purification system. Some anticipated design# require-
ments for shaftseals for future reactors are discussed.

B-082

Boulloud, J.P., and Schweitzer, J., (In English 8
French)
Experimental Study of Metal Casketed Joints for Ultra-

high Vacuum
Vide, V. 14, No. 82, pp. 241-249, July-Aug. 1959

B-083 B

Boussand, T.
The Problem of Seals

Tech. Sci. Aeronaut., No. 1, pp. 35-9, 1947(In
French)

The article describes various types of Joints such as
metallic, plastic and resilient joints. It compares the
value of different materials such as natural rubber Buna

S, and CRS., Neoprene, F_erbunan, "Thioplastes,"
mixtures of butyl rubber, polyvinyl alcohol, and plastic
materials. A table is given showing the swelling of the
various types of rubber.

B-084 T

Bowden, A.T., Martin, G.H.
Design of Important Plant Items
Int. British Nuclear Energy Conference V. 2, pp. 156-
67, April 1957

A discussion of the gas seal in the centrifugal gas circu-
lators in the Calder Hall Atomic Reactor. The seal is

comprised of a labyrinth, a floating bushing, and a
"stand still" seal which is an elastomeric ring forced
into contact with the rear of the centrifugal impeller
when the compressor is stopped.

B-085

Bower, E.S., and Vandermar, B.C.
Chemical and Mechanical Development of Elastomeric
Piston Seals for Automatic Transmissions
SAE Paper No. 1A, 8 pp., Jan 13-17, 1958

Characteristics of butadiene-acrylonitrile copolymers;
requirements target specification for screening com-
pounds, rubber compounding of right butadiene-acrylo-
nitrile ratio; fabrication and testing of seals; com-
pounds based on fluorocarbon rubber.
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B-086

Bower, E.S., Vandermar, B.C.

Chemical and Mechanical Development of Elastomeric
Piston Seals for Automatic Transmissions

Rubber World, V. 138, p. 115, April 1958, SAE
Journal, V. 66, p. 130, April I958

B-087

Bower, E.S., Vandermar, B.C.
Seal Changes Solve Special Problems
SAE Journal, V. 70, 48-9, June 1962

Modifications to the standard lip seal design solved
these problems for one manufacturer.
(I) The seal section was deepened to keep it in place.
(2) The back of the seal was chamfered to get it away

from the area of extrusion.
(3) The stretch fit was tightened up to keep the seal

from lifting off the bottom of the groove.
(4) The compound used for seal material was adjusted

for extrusion resistance. Drawings Included.

B-O88

Bower, E.S., Vandermar, B.C. (Acadia Div.,
Western Felt Works)
Reciprocating and Static Seal Designs of Elastomeric
Compounds
S.A.E. Paper 475G, September 1962 :

B-089

Bowman, H.A. andCross, J.L., eta1.
Impregnated Teflon as a Packing Material at 150,000
PSI

Rev. Sci. Instr. V. 27, p. 550, 1956

Teflon impregnated with 5 wt. percent MoS 2 proved to
be satisfactory packing material in the high-pressure
moving seal of differential area pressure intensifiers.

B-090
Box, J.R., Weber, E.B.
Spring Cored O-Ring Investigation - Quarterly Progress
Report No. 1
Report No. EgR - 12212, Chance Vought Aircraft,

Dallas, Tex., 24 pp., April 8, 1959

Reports evaluation of a spring cored O-ring with
Viton A elastomer compound. Pressure impulse test
in the CVL-2249 cylinder assembly. System pressure
400 psi and tests would be conducted at 400°F.
Impulse pressure cycles -40 per rain. Table of Survey
of Elastomeric materials for use with spring cored O-
rings.

B-091 T
Boyd, J., Robertson, B.P.
Oil and Temperature Relations in Lightly Loaded
Journal Bearings
Trans. Am. Soc. Mech. Engrs., V. 70, pp. 257-262,
April 1948, Lubrication Engineering, V. 4, pp. 58-62,
April 1948

The oil flow and operating temperature were studied in
a series of tests of high spedd, lightly loaded full
journal bearings. The oil flow through a lightly loaded
bearing having a circumferential supply groove would
be quite similar to the oii flow in a buffered bushing
seal. Good agreement between theory and experiment
was reported.

B-092

Boyd, W.W.
Spiral Wound Gaskets on Flanged Joints
Pet. Refiner, V. 30, 120-3, Dec. 1951

B-093

Bradford, B.W., and Skinner, W.J.

Improvements in and Relating'to Seals
BritishPatent 809,281 Feb. 18, 1959

The preparation of graphite sealsfor rubbing use in UF 6
vapor isdescribed.

B-094
Bradford, B.W., and Skinner, W.J.
Molded Sealing Element
US Patent 2,879, 247 March 24, 1959

Molded sealing elements suitable for use under condi-
tions involving exposure to uranium hexafluoride vapor
are described.

B-095 T

Bradford, L.J.
Oil Film Pressures in End Lubricated Sleeve Bearing
Technical Bulletin No. 14, School of Engineering, the
Pennsylvanla State College, 1931 (pp. 90-104)

This report deals with an early experimental study of
the film instabilities in low clearance end-lubricated

journal bearings. Cavitation as such is not mentioned
in the report, but the conditions observed and reported
on seem to suggest this type of instability which was
more pronounced when the lubricant supply was to only
one end of the bearing.

B-096

Bragdon, C.T., and Monich, M.T.
Integral Seal Ball Bearings
Prod. Engng., V. 26, pp. 179-185, Nov. 1955

Analysis of types of seals; relation of combination of
bearing and performance; seal materials; effect of
temperature and speed_ design suggestions.

B-097 B

Brenza, J.J., Fuchsluger, J.H.
Evaluations of Designs and Materials for High-speed,
High Temperature Shaft Seals for Turbojet Engine
Application
Part II-WADC Tech. Report 56-267, 23 pp., 14 fig.,
11 tab, Dec. 1958

Various designs of both circumferential and radial face
seals were subjected to test during the program of work
described in this report, and their relative merits are
discussed. 163 different materials were evaluated,
1000 hours life, 10, O00°F, 200 lbs/sq, in. 30,000
ft/min rubbing speed.

B-098

Bresee, J.C., Watson, C.D., Watson, J.S.
Gamma Radiation Damage Studies of Organic Protective

Coatings and Gaskets
Oak Ridge Natl. Lab. (U.S.A.E.C.), ORNL-2174,

30 pp., Nov. 1956

Qualitative resultsof screening studies, quantative
resultsof decontamination testand physical property
me asurements.

B-099

Bridgman, P.W.
Methods of Handling Very High Pressures
Comp. Air Mag., V. 27, pp. 17-19, Jan. 1922

Explains methods of packing pistons and joints to with-
stand pressures up to 500, OO0 psi.
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B-tO0 T

Brillie, H.
Viscous Fluids at High Velocity aiid Tkeir Effects on
Bearing Surfaces, Propeller Blades etc. [In French)
Le Genie Curl, V. 114, pp. 10-13, 33_$5, 19_9

The author notes the erosive damage which haslbeen
reported on the surface of bearings, propeller 19|ades,
and hydraulic turbines, and suggests that the only
rational explanation of thiseffect iscavitation.

B-10!

Brkieh, A.
Mechanical Seals, Theory and Criteria forTheir
D esign

Product Engng., V. 21, pp. 85-89, April 1950

Effects of surface tension, liquid back pressure, vis-

cosiW, _ring force and face proportions on leakage
through mechanical Joints.
Qualitative basic equations are derived for leakage
through gaps and then analyzed to expla'inthe performz
ance of sealswith volatile and non-volatile liquids.

B-I02
Brkich, A.
Sealing Device for Relay Pump Shafts
US Patent 2, 710,205 June 7, 1955

T

The use of a flow restrictingbushing betweeri two an-
nular chambers sealed at the outer ends by identical
mechanical face seals. Buffer fluid at a pressure
greater than that of the substance to be sealed isused.
By suitably restrictingrespective flow rates, the pres-
sure drop acrossthe two mechanical seals are each sub-
stantiallylessthan the total pump pressure.

B-f03 B
Brkich, A., A11en, R.E.

Development of Floating Ring Type Stuffing Boxes for
Eddystone Boiler Feed Pumps
A.S.M.E. Paper 59-A-259, 5 pp., 9 figs., Nov-Dec.
1959

Recent increases in the size, pressures and operating
temperatures of boiler feed pumps have required new
designs of stuffing boxes, to be undertaken and the
authors report on their successful work in this field.

_750 _pm shaft, 4. S in dia., sealing 650 lb/sq, in.
435"F.

B-I04

Britt,J.R.
Elastomer Compounds for High Vacuum Application

U.S. Naval Research Laboratory, 12 photos. _ diagr.,
July 1951, PB 104729, Off. Tech. Set.

A compounding study using butyl, neoprene, and
butadine-acrylonitrile Wpe elastomers_as high vacuum
seal is presented. Vacuum ranges lO-_to 10 -6 MM
for the rapid pumping systems used. Test data and
results.

B-lOS

Broadbent, E.R.
Performance of Linear LTZ-70 Hydraulic O-Ring

Packing used with Chrome R etanned Leather Back-up
Rings at 3000 _SI Pressure.

Douglas Aircraft Co. Report, SM-11809, Aprii4, 1946

B-106

Broadway, N.J., and Palenchak, S.
The Effect of Nuclear Radiation Oh Seals , Gaskets,
and Sealants

Battelle Memorial Inst., Radiatign effects Information
Center, Columbus, Ohio.,NR-7096, Project No. 2133,
November 30, 1958, Contrac_/_ (616)-5171

f

Various sealing materials were irradiated at tempera-
tures up to 4S0°F and evaluated. A few of the mate-

rials tested - hitrile, neoprene, Teflon, Viton A and
thiokol rubbers.

B-107

Broce, J.R.
How to Inspect and Maintain Mechanical Seals in

H.T.W. Pumps
Power, V. 105, 190-3, Dec. 1961

Mechanical seals is equipment of a high order built to

very close tolerances, and for proper operation itre-
quires careful installation. In hot water applications,
temperature control is a must. Detailed description of
installation,operation, and maintenance. Sixteen
steps with pictures for each,

B°I08

Brodsky, J.
Consider the Boiler Gasket
Power Plant Engineering, V. 40, No. 12, pp. 712-13,
Dec. 1936

General commentary on surface preparation, gasket
selection and application as maintenance procedure.

B-109

Brothman, A.
Stuffing Boxes; Pressure Sealing Devices for Rotary

: Shafts
Product Engng., V. 11, pp. 417-419, Sept. 1940,
pp; 520-522, Nov. 1940

Types of stuffing boxes are illustrated. A table lists
materials utilized for packings and seals v. g., asbestos

hemp, rubber, babbitt, white metal, carbon rings etc.
Norms for selection and maintenance of stuffing boxes
are discussed.

B-110

Brown, E.D., Jr.
Investigation of C arbon and Carbon Substitute Seal
Materials

R58 Ch SD-II7, GEL Tech. Data Center, G.E. Co.,
Sch'dy., N.Y., 4pp., Dec. 29, 1958

Listscriteriaof seal materials as materials which must

be able to operate dry or nearly dry; partly lubricated;
or lubricated, all without damage to seal material or
contacting shaft. For conventional lubricants in use,
notably petroleum fluidsand diesters, most satisfactory
material iscarbon. Carbon additiveswhich are dis-

cussed, make itpossible for operation at 1300°F and
hotter.

B-111

Brown, Wm., Razdow, A.
Reusable Seals for Electronic Equipment
P.B. 131194- Off. Tech. Ser. (94 pp., photo, dwg.
diag. 8 r) May 1957

This report covers the investigation, evaluation, and

establishment of the most effective type of reusable
sealsfor airborne electronic equipment. Fused seals,
methods and procedures were developed for hermeti-
cally sealed enclosures of electronic assemblies, sub-

assemblies, and equipment, so they can be opened
fifteentimes for repair and resealed without destroy-
ing the contents therein. The methods developed are
satisfactoryfor field service application.
AD 130772 Project 4526, Task 41602 - Summarizes
research from June 1, 1955, Oct. 31, 1956 under
contract AF33 (616) 294 AF WADC TR 56-616.
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B-112 T

Browne, L.H.
Rotary Seal
US Patent 2, 230, 88i, Feb. 4, 1941

A seal through which fluids may be fed to a rotary
shaft for distribution to a tz_essure actuated device.
Two opposing face shields are provided with a lubricant
to prevent leakage of the pressurized fluid to the atmos-
phere. A visco seal or labyrinth seal retards :the leak-
age of this lubricant into the pressure passag&

B-113 T

Browne, _..H.
Rotary Seal
US Patent 2, 270,927, Jan. 27, 1942

The device allows a fluid to be passed through a
stationary collar with an inner armulus through radial
holes to the center of a rotating shaft. The seal is a
double mechanical face seal. The annular sp_ce

between the seals forms a collecting volume for the
fluid in transit.

B-II4 T
Browne, L.H.
Shaft Seal

US Patent 2, 270, 928, Jan. 27, 1942

A method sealing a Joint between two tubes or hollow
shaftswhich must have relative motion while trans-

porting a fluid medium. In one design, fluidpressure:
forces a sealing ring Jointly against the inner and outer
race of a ball bearing. Another design used fluidpres-
sure to force a sealing ring against the perpendicular
end of one member with which the ring isin relative
motion.

B -115
Browning, W.E., and Zizzo, S.G.
Life Expectancy of Organic Gasket Material at the
Transition-precessor Position Within the Mark I
Accelerator Shielding
Calif. Res. 6 Devel. Co., Livermore, Calif., LWS-
22505, CRD-A17-41, 6 pp., Jan. 15, 1953

The life expectancy of elastomers vs gaskets between
the tr%nsttion-prec_ssor position axe predicted suitable
for 10 ° hours to 10 = hours lhnder the anttc_p_tted neutron
flux conditions of 2.7 x 10 / neutrons/cm _ sec.

B-116

Brueschke, E.E.
A Leak-free Method of Transmitting Motion into
Ultra High Vacuum
Vacuum, V. 11, No. 5/6, pp. 255-259

A description is given of a seal which is leak-free and

can be used to transmit rotary and limited translational
motion into ultra high vacuum. The seal is accom-
plished by using a low vapor pressure liquid in c0m_na-
tion with a rubber g_sket. The seal is useful at 10 -_
Tort and below and therefore_._hasexcellent.application
for testingof mechanisms, bearings aod materials in

ultrahigh vacuum.

B-117

Brueschke, E.E.

Ultra-high Vacuum Seal for Space Simulation Systems
Rev. Sci. Inst., V. 32, pp. 732-4, June 1961

The operation and construction of a leak-free seal, by
means of which limited translational and unlimited

rotational motion in a vacuum can be obtained, is
described. The seal is accomplished by using a rubber

l

gasket in combination with a iiquid which is in equilib-
Hdm with internal and external pressure. This seal can
be operated from zero to several thousand rpm and can
be used at 10-9 mm blg and lower without difficulty.
The seal has distinct advantages for use in space en-
vironment simulation cham_r and other ultra-high

vacuum apparatus.

B-118

Bruno, J.O .......
Investigation of Hydraulic Low Friction Teflon Cap
Seals
PB 133979, Off. Tech. Sev., 61 pp., photo, dwg.,

diags., graphs

A low friction rod seal was required for hydraulic
actuators which would increase O-rlng lifeand minimize
rod seal leakage. A testactdator, rod seals, and cor-
responding hydraulic impulses and driving circuitswere
designed and btdlt. Both staticand cycling testswere
conducted on various sizesealswith varying cross

sectional O-ring squeeze.
Final Design criteria_re shown.
AD 118213, Project 1371, Task 13495, Contract AF33
(601) 28637, AF WADC Tit 57-163.

B-119

Bryan, J.D.
Valve Seals Prevent Oil Loss
Diesel Power, pp. 86-87, Sept. 1959

Positive sealing of valve stem-to-guide clearances
saves oil, cuts maintenance costs, improves engine
performance.

B-120 T

Bryant, J.M.
Sealing Drives and Anti Friction Bearings
Design News, V. 12, No. 71, pp. 156-57, April 1,
1957

The author describes the types of seals available (clear-
ance or labyrinth, lip or axial seals, and face seals) and
lists applications of each type.

B-121 T

Bryant, J.M.
Types _md Characteristics of Bearing Seals
Machine Design, V. 29, pp. 127-132, April 4, 1957

This absW_ct of an American Society of Lubrication
Engineers Paper compares the sealing characteristics
of clearance seals and closure seals as required for
sealing rolling-element bearing.

B- 122

Bryant, J.M.
Match Drive and Bearing Seals to Service Conditions

Iron Age, V. 179, pp. 136-138, No. 24, June 13,
1957

Standazd and special seals for mechanic_1 drives and
anti-friction bearings_ recommendations for choice
of effective seal.
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B-123 T
Bryant, R.W., Dukes, W.A.
Some Sealing Materials for Threaded Joints
International Conference on Fluid Sealing, Paper B3,
April 1961, British Hydromechanics Research Associa-
tion, Harlow, Essex, England

The development of special sealing compositions, both
lutings and cement for para]lehthreaded Joints is sum-
marized and their performance is described.
The most important single factor in the sealing of
threaded joints is the quality of the composition.
Desirable qualities are discussed.
Cements which dry merely by evaporation of solvent

_are greatly inferior to solvent-free cements and
lutings. '

B-124

Brynmer, R., and Steckelmacher, W.

Demountable Vacuum Seal for Operation at Tempera-
tares from- 188 to 800 C

Jour. Scientific Instruments, V. 36, pp. 278-281,
June 1959

Static metal seals made from flat gasket sheets of soft
copper, iron, stainless steel, alurninum or nickel.
These are compressed to a cone shape by metal
flanges of mild steel or stainless steel. The seal
depends on a surface-friction effect instead of compres-
sion. The same seal may be used many times on the
same pair of flanges.

B-125

Buckley, D.H. , and Johnson, R.L.
Halogen Conta'in'ing Gases as Lubricants for Crystal-
lized-Glass-C eramic-Meta] Combinations at Tempera-
tures to 1500°F

NASA TND-295, 19 pp., Oct. 1950

Pyroceram 9508 (a crystallized glass ceramic) has been
considered for use in high temperature bearing and
seal applications. One of the problems encountered
with Pyroceram is the lack of availability of lubricants
for the temperature range in which this material be-
comes practical. Experiments were conducted with
Pyroceram sliding on various nickel- and cobalt-base
aIloys using reactive halogen-containing gases as
lubricants. Friction and wear data were obtained as a
function of sliding velocity and temperature.

B-126

Buckshee, W.
New Hydro Gland Packing Really Works
Power Engng., V. 63, p. 70, April 1959

New seal for hydroelectric turbines provides effective

solution to problem of shaft cutting by tight packing,
or leakage when packing is not sufficiently tight;
silicone "Klozure" impervious to water temperature in
Northern Canada has given two years successful trouble
free operation_ A1 or bronze adapting rings are used in
gland.

B-127

Bunn, J.
Best Methods for Preparing Journal Box Packings
Rai!way Master Mech., April 1901

Illustrated description of vats for treating packings.

B-128 T
Burger, F.E.

Mechanical Seals for Rotating Shafts

Aircraft Engineering, V. 19, pp. _-4, March 1947

The author's design of a special shaft sealing ring is
described. The seal consists of two or more carbon

rings of varying cross-sectional area, having a gap cut
at the minimum area section, As each ring is pressed
on the shaft, its inside dimensions remain circular. A
mathematical treatment is presented to arrive at num-
bers for frictional torque and horsepower loss. No data
presented.

p

B-129

Burger, F.E.
Mechanical Seals for Rotating Shafts
Engrs. Digest, V. 4, pp. 313-314, July !947

Early concepts of the labyrinth sea] and soft packing
seals is reviewed, together with their limitations.
Surface finish of shaft and selection of seal materials

with low coefficient of friction recognized as critical
Synthetic carbon containing metal oxides and other
admi_ures selected as affording one of most suitable
substances.

A developed sea] utilizing this material is described
together with mathematical treatment,

B-!30

Burns, David L.
Leakage of Water from Pump Mechanical Seals
Nuclear Science Abstract 20564, (DP-666) (Du Pont de
Nemours G Co., Savannah River Lab., Contract AT
(07-2)-1), 11 pp., Nov. 1961

Measurements of water vapor leakage past mechanical
seals for pump shafts showed that commercially avail-
able mechanical seals do not leak more than about 30
lb/yr of vapor. Both vapor and liquid leakage were
measured in bench-scale tests on mechanical seals
from three manufacturers for pump shaft sizes of 2.625-
and 3. 563 with diameter, shaft speeds from 500 to 3600
rpm, and pressures from 250 to 1000 psig. Leakage of

D20 would be recovered.

B-131

Bdrn_, : R,C. . •
Cleaning and Lubricating of Brake Cylinder Packing

Leathers

Railway Review I july 28, 1917

B-132

Burrows, G.
Improvements Relating to Sealing Glands
P.P. Starling, E. Metropolitan-Vickers ElectricalCo.
Ltd., Br. Pat. 703696

A rotary seal is described which allows relative move-

ment between a stationary and a rotating part of a
high vacuum system. The two parts end in flanges
between which are two concentric sealing rings of some
flexible material; these are fixed to one flange and
slide on the other. The interspace between the two
rings is connected through the fixed flange to a source
of rough vacuum so that the pressure difference across
the inner ring is sinai1 and the leakage negligible.

A ball-race may be fitted between the flanges to space
them apart and the clearance is adjusted by screws to
give optimum sealing.
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B-133

Butler, C.A., and Sutter, R.$.
Pump Stuffing Box for Obnoxious or Inflammable
Liquids
Oil GGasJ., V. 49, l_- 117, Aug. 17, 1950

In problem involved, operator could not sta7 in pump
house with even slight drip from packing; liquid was
solvent which made grease sealing impossible_ gland
could not be sealed with water; in solution of problem,

principle of liquid-sealed centrifugal shaft packing was:
combined with action of backvanes on pump xmpellerl

dry air was used to keep pumped liquid from coming
in contact with stuffing box_ diagram of actual instal-
lation.

B-134 B

Butler, C.A.p Sutter, R.S.
A Leak-proof Stuffing Box
Chem. Engg., V. 57, 9, p. 117, September 1950

Description, drawing, and application of a leak-proof
stuffing box.
Air pressure keeps liquid away from shaft, and liquid
annulus keeps air ou_ of pump.
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C-001
Cable, J. A.
Selection and Maintenance of Centrifugal Pump
Seals
Power Eng., V. 57, p.82-3, Nov. 1953
Some tips on selecting the proper pump seal for the
job and giving them proper maintenance when in-
stalled.
Subjects discussed: - packed stuffing boxes;
difficult liquids vs. boxes; repaeking hints; me-
chanical seals; difficult liquids vs. seals; replacing
mechanical seals.
Photographs and drawings.

C- 002 T
Cable, J.A., Kristy,O.M.
How to Maintain Stuffing Bores That Have
Mechanical Seals
Power Engineering, V. 62, p. 88, 1958
Practical tips on mechanical seal maintenance.

C-003
Cad),, E.L.
Packology
Mill & Factory, V. 36, pp. I84-136, 325 etc.
March, 1945.
Evaluates and describes the application of the more
common packing materials for pumps, valves,
expansion joints, etc.

C- 004 B
Cameron. D.H.
Nylon Pipe Joints for Use in Hydraulic Services Up
to 3, 000 lb/sq, in,
Proc. 14th B.I.S.R.A. Plant Engg. Conf.
(Hydraulics in the Steel Industry)
pp. 87-91 disc. pp. 91-3. March 1957

C- 005
Campbell. J.A.
Fundamental Characteristics of High Performance
H_drau lie Systems

114178, Off. Teeh. Serv., (258p; photo,
dwgs, diag. gr. June 1950)
Results from literature surveys, theoretical studies,
and experimental work Include: variations In
fluid viscosity and density with temperature and
pressure; frictional characteristics of O-Rings at
various squeezes, pressures and temperatures;
hydraulic damping or resistance factors for tubing,
fillings, and buses, etc.

C-006
Candee, R.
Oil Seal Applications In Farm Tractors
SAE Paper n 23, 7 p., Jan. 14-18. 1957
John Deere Waterloo Tractor Works, procedure
in approaching operating conditions and securing
recommendations of manufacturers of seals;
applications on right-hand crankshaft bearing;
experience with three basic types on front wheels,
namely; packing, lip, and face-type seals.

C-007
Cannizzaro. S.
Republic Tests SeaLs for 1000°F Hydrat%lies
Space Aeronautic, V, 35, pp. 103-104, 106,
108, 110, April. 1961
Composite metallic seals for use in hydraulic
systems having an ambient temperature of 1200°F
and a liquid temperature of 1000OF are developed
using Ag impregnated Mo, 430 stainless steel
filled with 84Ag -'16 In brazing alloy, Nu Die V
and Rex AAA tool steels and Haynes Stellite.

C-008
Cannizzaro, S., Lee, Jr. Schroder, R.
Sealing in Severe Environments
National Conference on Industrial Hydraulics,
V. XV, pp. 187-199, October, 1961
This paper discusses design techniques, and results
of three programs concerned with sealing in severe
environment% recently completed, or currently con-
dueted. 275VF pneumatic system, 600OF hydraulic
system. Elastomeric dynamic seals; non-elastomerie
dynamic seals; static seal testing, metallic boss seals.

.... Tables of test data and results discussion.

C-009
Cannon, C. H.
1000OF Pneumatic Servo System
SAE Journal,V. 66, pp. 70=71, April,1958
Designrequirementsof a new Lockheed aircraftpneu-
matic systemoperationat 1000°F and 5000 psifor500
hourslife.Leakage and lack ofhigh temperature
materialswith requiredmechanical characteristics
aremajor problems encountered. The systemwillbe
used tooperatethe dive brakesofa supersonicair-
craft.(Indicatesstepsbeing taken - no dataresults)

C-010
Cannon, R.

How toChoose and Use Today's Gasketsin Today's
Equipment
Petroleum Processing, V. 12, pp. 95-110, March 1957
Gasket construction, functions, material, and de-
signs.

C-011
Carlotta, E.L.
Synthetic Rubber O- Ring Seals
Prod. Engrg., V. 22, pp.130-135, June 1951
For sealing of static or moving parts in hydraulic sys-

• terns, "O"-rings have become widely accepted.
Large number of synthetic rubbers available increases
this acceptance.
Synthetics include butyl, GR-S rubber, polysulphide
rubber, silicone rubber, nitrile rubber to mention a
few. These rubbers are compatible with hydraulic
fluid, aromatic fuels, dilute acids and alkali, Freon
gas, etc. Design and installation problems are dis-
cussed.

C'012
Carlotta, E. L.
Materials for O-Ring Seals
Materials and Methods, V. 38, pp. 104-107, Dec.,
1953

Material requirements for O-rings are exacting.
Natural and synthetic rubbers, silicon elastomers, and
plastic elastomers meet many of these prerequisites
which are discussed in detail.

C-013
Carlotta, E.L., and Hobein, E;M.
Limitations of Synthetic Rubber Packings For High
Temperature Applications
Rubber Age, V. 74, pp. 85-90, 134, Oct. 1953
Heat resisting potential of available elastomers for
use as molded seals in various components of hy-
draulic and pneumatic systems on military and
civilian aircraft; discussion covers compounding, de-
sign of rubber-containing units for operation at
elevated temperatures, and comparative properties.

C- 014
Carlson,A.F.

Interim Report of Conical Seals for Flared Tubing
Bulletin No. B707J, Chrysler Corp.. Detroit, Michigan
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C-015
Carlson, A.F.
Test of Conical Seals for Flared Tubing
Bulletin No. B-787|. Chrysler Corporation,
Detroit, Michigan, March 10, 1961 ....

C-018
Carlson, Nd., Black, W.S.
Joints for High-Pressure High-Temperature Piping
Trans. ASME, V. "/3, pp. 237-46, 1953

Outlines briefly the difficult problem of obtaining
leakproof joints for high-pressure, high-tempera-
ture piping. It includes the results obtained from
an extensive test on three full-sized joints for
connecting ferritic alloy main steam piping to
austenitic-alloy turbine equipment of 150, 000 kw
capacity. Description of joints. Performance
tests-procedures. Pressure seal joint.

C-017
Carlson, R.W.
FrictionCharacteristicsforHydraulicSeals
ProductEngrg.,V. 27, p. 221, May, 1956

Four-lippedsealdeveloped to replacestandard
O-ring and gasketsunder listedconditions.
Comparisondata shown.

C-018
Carter, R., Karassik, I.I.
Designing, Constructing and Maintaining
Centrifugal Pumps; Mechanical Seals
Water and Sewerage Works, V. 103, pp. 27-30,
Jan., 1958

The basic principles of mechanical seals are
presented, and a few of the various types of con-
struction are described, along with their limita-
tions.

C-019
Cass, E. and McCuistion, T.J. and others
Applied Hydraulics & Pneumatics, V. 13,
pp. 132-133, Oct., 1959

Description of test procedure, and result of in-
vestigation to determine amount of force required
to compress O-rings; log-log plot of compression
force vs deflectior/enab-les rapid calculation.

C=020
Chandler, W.L.
Bellows in the Refrigeration Industry
Refrig. Engrg., V. 42, pp. 297-299, Nov., 1941
pp. 381-382, etco, Dec., 1941

The principal bellows applications are bellows-
type seals for rotary shafts, motor elements for
expansion valves, thermostat elements for expan-
sion valves and switches and be!lows-type packless
valves for shut-off and other service. These are
described in part 1.
Part 2 describes the following properties of bellows:
1. Spring rate or flexibility 2. Pressure resistance
3. Mean effective area 4. Fatigue.

C-021
Chapman, C.S.
Sealing_Problems in Current Passenger Car Auto-
m atic Transmi ssion
S.A.K. Paper 475D - September, 1982

C-022
Charkon, G.I.
Proper Method of Packing and Lubricating lournats
Railway Maste._ Mechanic, Iune, 1914

Outlines the quality of waste and oil and describes
the proper method of packing.

C-023
Cheney, L.E.

v O-Ring Friction Characteristics
Mach-Design - V, 21, pp. 248-6, April, 1949

The recently developed O-ring shows many
advantages over V-ring and U-cup packings. The
effect of pressure, 500, 1000, 1500 psi were checked.
It was found that an increase in pressure resulted in
a small increase in running friction. Rod finish was
checked2.8-3.2, 6-8, 10-12, 18-18 micro inches
rms. and results evaluated.

C-024
Cheney. L.E. and McCuistlon, T.J.
Aircraft Hydraulic Packings; Factors Influencing
Their Performance
Mech. Engrg., V. 70, pp. 875-8q9, Aug., 1948

The several factors influencing the performance of
hydraulic packings for aircraft are discussed, b6th
of a design and application nature.
Packingsare V-ring, T-ring,O-ring, and U-cups,
with specialemphasis on O-ring packings made from
naturalrubberGR-S, GR-I (butyl)andBuna N, a
nitriletype ofrubber. Experiencewith thermo-
plasticmaterialsnegative.

C-025
Cheney, L,E. and Mueller, W.]'., and Duval, R.E.
FrictionalCharacteristicsofO-Rings with Typical
HydraulicFluid
Am. Soc. Mech. Engrs.-Trans.V. 72, pp 291-%
April,1950

O-ringpackingsemployed in aircrafthydraulic
systemsarc subjecttonumberous operatingvariables,
which affectthe frictioninvolvedintheiroperation.
A method forstudyingthe frictionisdescribed,and
the effects of several variables_ presmre, time delay,
_ueeze, stroke speed, ring size, and surface finisl-/
ot the moving metal proS,--have been determined.
Charts showing friction versus pressure, squeeze,
time delay, sfa'face finish, stroke speed and repro-
ducibility.

C-028
Chinnery, R.
BelloframRollingDiaphragms
HydraulicPower TransmissionV. 8, pp. 328-7,
May, 1962

Diaphragm designforfrlctionlesspacking forsealing
pressurizedfluid;applications

C-027
Chirkin, V.S.
Acid-resistant Packing Made of Polyvinyl Chloride
Khimicheskaya Prom., V. 2, p. 20, 1945

Packing forglands in systems carryin_ acids is made
from plaitedstrips of polyvinyl chloride. To prevent
raveling, the ends of the braid are fused together by
heat.
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C-028
Chittenden, W.A., Hoveke, G.F.
Heavy Water Reactor Plant Leakage
Atomic Energy Commission Report SL 1874,
June 30, 1961

Test program results to appraise 1320 leakage rates
from turbine shaft seals, pump shaft seals, and
valve stems. Mechanical seals, packing seals,
throttle bushings, and floating ring seals.

C-029
Christian, G.L.
Seals Designed for Supersonic Speeds
Aviation Week, V. 64, pp. 97-98, June 11, 1956

External seahng and molding for canopy cracks,
flap edges, and other uses are now being designed
and manufactured with the same extreme care
that goes into any part of a supersonic airframe.
Demanding seals which hold their shapes are highly
scuff-proof, and resist rubber ruining ozone and
temperature extremes ranging from - 100oF to
500°F. Silicone rubber family developed. Data
is given, applications are discussed. Photographs.

C-030
Chupp, W.W.
Flanged Joint Sealing Gaskets
US Patent No. 2,532,891, Dec. 5, 1950,
U.S. Atomic Energy CommisSion

The gasket seal described in this patent comprises
a pair of rings of compliant material arranged con-
centrically and in spaced relation to form an
annular cavity. In association with the rings are
one or more mechanical stops adapted to limit the
deflection which the rings may undergo during com-
pression and induce proper alignment of the surfaces
which contact the rings.

C-031 B

Cianetti,E.
A Study of Behavior of Some Elastomeric and
Plastormeric Materials for Packings
Min. Difesa Publ., pp. 23-35, 1956
In Italian MOS Translation TIL/T 4937, Oct., 1958

This report contains the results of a comprehensive
study of various properties of several elastomers
and plastomers. Particular attention has been

iven to their behavior when exposed to liquid
ydro-carbons and low temperatures and to the

change in their characteristics due to aging.

C-032
Clark, A.F.
Careful Design Prolongs Packing Life
Machine Design, V. 5, pp. 29-30, 39, June 1933

Selection of material for particular application;
materials available are leather, felt, cork,
cotton, asbestos, and rubber.

C-033
Clark, A.F.
Sealed and Shielded Bearings Aid in Design
Simplification
Machine Design, V. 6, No. 8, pp. 22-24,
Aug., 1934

Bearings with shields and seals combine several
necessary details into a single unit, resulting in
longer life, and ease of application. Advantages,
limitations and applications.

C- 034
Clark, E.H.
Mechanical Packing Design; Cup and Flange Types
Prod. Engrg., V. 16, pp. 474-475, July, 1945

Design features and certain basic rules for designing
cup and flange packings are presented.
Cup packing used mainly on pistons, plungers or
rams on hydraulic or pneumatic service.
Flange packings used in packing recesses both for
_teciprocating plungers and as seals on rotating
shafts, Types are well illustrated.

C- 035 B
Clark, F.E., Ball, W.P., and others
Molding of O-Ring Packings
Rubber Age, (NY) V. 62, 61, pp. 652-4, March, 1948
Also, P.B. 94015 Off-Tech. Serv., March, 1948

C-036
Clark, J.F.
Sealing Studies on Cartridge Actuated Devices
PB-138726, Off. Tech. Set., 33 pgs., (Rept. No.
R-1469), Sept. 1958

Investi_gations were conducted using quad rings
as sealing media. Each of these products was found
to be effective in specific applications; however,
the O-ring was particularly adaptable to existing
cartridge actuated devices and was used almost ex-
clusively in the modification made under this pro-
gram.

C-037
Clark, P.M.
Freeze Seals
Knolls Atomic Power Lab., Gen. Elec. Co.,
Schenectady, N.Y., Contract W- 31-109 Eng- 52,
6 p., July 14, 1952

Results are presented from tests on an air-cooled
freeze seal suitable for use in submarine thermal
reactor service lines. The seal is considered a one-
way freeze seal because it will pass gas in one di-
rection only without emptying the liquid from the
seal.

The test arrangement is illustrated and performance
data are summarized.

C-038 T
Clark, P.M.
Mechanical Pumps for High Temperature Liquid
Metals
Mechanical Engineering, V. "/5, pp. 615-8, August,
1953

Most of this article is devoted to the seals developed

for obtaining zero leakage of sodium-_x_tassium mix-
tures at temperatures greater than 750 F. A long
overhung, oversized shaft was used with an inert
gas sealed labyrinth seal which was surrounded by a
cooling oil jacket. To seal the gas, which might
absorb NaK vapors, a rotary face seal was emplo_red
above the labyrinth seal. The seal was lubricatea
with approximately 30 drops of oil per day which
was collected in a trap and drained Periodically. Seal
life was generally more than 2000 hours. Test to
determine best seal was run.
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C-039
• Clark, R.A. and Cheyney, L.E. "

Compoundingof O-Rfng Hydraul:l_ Packings
Rubber Agj(NY), V. 6_, pp. 631'6, 1949

The tequlremenu of O-rlng hydraulic packings
for service in airerafL automobiles, Iooomoflves,
hydraulic presses and many other type_ of equip-
ment and machinery ire reviewed with special
reference to Army-Navy.
Aeronautical Specification AN-P-T0. "

C-040 B
Clark, R.A., Kell, R.M.
Swelling and Drying of Fuel O-Rings
Rubber Age (NY), V. 75, 6, pp. 831-7,
September, 1954

The purpose of _.is investigation was to shorten
a full O-ring test procedure by using temperat_es
up to 250°F to accelerate the rate of O-ring swell-
ing and drying. Free and confined samples from
five commercial murces were tested.
30°1oaromatic fuel - 65 ° to 250°F.

C-041
Clark. R.A.
TFE Plastic O-Rings
Machine Design, V. 34, pp. 221-222, Apr. 26,
1962

Tetrafluoroethylene plastic O-rings are used for
static and dynamic seals, but are frequently
unsatisfactory for dynamic seals because of poor
wear characteristics. T_issurfaces are eadly
damaged, sothey must be installedcarefullyand
aga/nstsmooth surfacesto avoidleaks.

They have _ood chemical and heat resistance,
low coefficient of friction, flexural strength and
toughness. They can be heated, stretched and
shrunk fit on diameters as much as 30% greater
than the O-ring groove.
Groove design_dr the rings, and their deformation
under load are discussed. To avoid creep failures
a means of maintaining pressure such as heavy
initial loading, spring-loading, use of adjustable
glands, or use of filled TFE O-rings should be
employed.

C-042
Cline,R.W.
Packing Gland RedesignReduces Pump Main-
tenance
Applied Hydraulics, V. 8, pp. 100, 102, 104,
October, 1955

stem developed forGoshen Rubber Co.,
shen, Ind. ; adapter made of bearing bronze

fills space originally occupied by pacl_ing; one
groove containsO-rlng operatingasdynamic
pistonrod seal,othercontainingsecondO-ring
operating as static seal; application to presse.s
in rubber molding shop, powered by wetghtea
accumuiator systemchargedwith water at 2000
psi from Triplex pump.

C-043 T
Clinebell, B. J.
O-Rings - An Annotated Bibl/ography
India-Rubber World, V. 27, pp, 74-78,
1952-53

Eighty-nine references are listed.

C-044 B
,_, Clond, R.W., Philip, S.F.

Vacuum Test of Rubber, Lead. and Teflon Gaskets

and Vinyl Acetate 1dints
Rev.$ci. Inttrum., V. 21, pp. 731-3, Aug. 1950

Rubber, Teflon, and Vinyl Acetate sealed systems
are compared, by an approximately quantitative
method, with a lead gasket sealed system.
Time pressure curves, data, tables presented.

C-'o_
Close,G.C.
Improved RubberO-Ring forHydrauticService
Matls.& Methods, V. 42, pp. i00-1. Oct. 1955.

New molding technique,called Danby process,
developed at Plasticsand Rubber ProductsCo.. has
practically eliminated internal laminations and
stresses within mucture of O-ring; advantages of new
molding method are that time lag in tilting die
cavity has been reduced to vanisliing point and amount
of material introduced into die cavity is exactly
equal to amount of material requtredfor part.

C-046
Cochran, R.P., and Curren, A.N.

- A Balanced-Pressure Sliding Seal for Transfer of
Pressurized Air Between Stationary and Rotating
Parts
NACA RM E56Ill, Jan. 9, 1957. p. 17

This seal was designed in connection with experi-
mental investigations of air-cooled turbine rotor
blades in turbojet engines where bJgh sliding
velocities and high ambient seal operating tempera-
tures are encountered; sliding velocities up to 10, 000
feet Per minute and air pressuresup to 38.3 PSIA.
Rate of wear on the seal rings was unmeasurable on
the inner ring and about 0.0005 inch per hour on the
outer ring.

C-047
Coffman, R.T.
Seal for Rotating Shaft
U.S. Patent 2,815, 968 to A.E.C.

A seal is described for a rotatable shaft that must ,be
highly effective when the shaft is not rotating but
may be less effective while the shaft is rotating.

C-048 T
Colbey, LI. . ......
Seal/rig a Cenm_ugal rump _nart
Power, V. 93, pp. 118-9, Sept., 1949

This is a descriptive article coveting stuffing box
seals, lantern rlngs, mechanical seals, and mechanical
seals with auxiliary gland packing and vent. Appli-
cation tocentrifugal-pumpsare considered.

C-049
Colbom, C.E.
Stopping a Turbine Steam Chest Leak by Special
Gasket
Power, V, 61, p. 997, June 23, 1925

Brief article describing the reasoning and remRs
of replacing ring gaskets by a full-face gasket.
Drawings included.
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C-050
Collier, M.
A Feed Screw Powder Seal For The Reactor Tower
Machine Design, Vo 31, p.l18, Nov. 26, 1_)59

The two-way sealing of a feed screw for a ring
powder conveyor is accomplished with a split
g.land, The correct installation of the gland is

scussed.

C-051
Cosma, G., Lungen, S°, Simonescu, C.
Metal-to-Metal and Ceramics-to-Metal Bakeable
Vacuum Seals
Am. Vac. SOCo, 1961 Trans., Eighth Nat. Vac.
Symposium, Second International Congress,
V. 2, pp. 1319-1322

Two methods are described for the construction
of vacuum tight and bakeable metal-to-metal
seals, soldered together with alurninum gaskets°
The metal-to-metal seals are lighter, smaller,
and cheaper than the usual flange seals with
metal gaskets. They can easily be taken apart.

C-052
Conger, C.B.
Piston Rod and Valve Stem Packing
LOCo Engrg., 1500W., July, 1900

Describes the two general types of metallic rod
packing in use, and the care it needs.

C-053
Conklin, E. W.
Ceramic Rings Used For Mechanical Rotary Seal
Materials and Methods, V. 45, p. 157. May, 1957

One of the most critical parts in mechanical
rotary seals is therotating seal ring.
Tests were conducted to'find materials which
would perform better than metal seal rings.
Alumina ceramics were found to make superior
rings.
Have high hardness, resistant to all acids except
hydrofluoric and strong caustics. Retain full
strength to 2000OF and support own weight to
30006F. Also useful for speeds of 8000 to 20. 000
rpm and high pressure uses.

C-054
Connelly, R.E. and Wolf, LE.
Development of Seals for Rocket Engine Turbopumps
Am. Soc. Lub. Engrs. Trans., V. 2, pp. 25-31,
1959

The design and development of oxidizer, fuel, gas,
and oil seals for use in turbo pumps are reviewed.
With the following conditions surface speed of
8000 ft. per rain; test pressure of 200 psi and face
loading of 100 psi.

C-055
Conway, H.G. (editor)
Aircraft Hydraulics VII Component Design
Chapman & Hall, London (TL 697 HgC76a),
198 pp., 1957

Seals, hydraulic pumps and motors; jacks; valves;
hydraulic servo-controls; pipe work.

C-061
Cooke, B.
Suggestions for Leakage Control in Hydraulic
Systems
Applied Hydraulics, V. 6, pp. 38-40, Feb. 1953

Ideas are presented on the proper use of packings
which will help one to reduce oil loss and machine
downtime.

C-062
Coopey, w.
How To Seal Rotating Shafts Against High Pressures
Chem. Engrg., V. 58, pp. 116-117, July, 1951.

High pressure shaft sealing generally is solved with one
of two approaches. Paper describes these approaches a_d
illustrates concepts involved with the description of
two rotary seals.

C-056
Cooke, B.
Overheating in Rotary Oil Seals
Engr., V. 187, pp. 223-225, Feb. 25, 1949

Describes temperature measurements made on a
rotary seal, which consisted of three parts, namely,
a spreading ring, a "U" seal, and a crown header.

Tests specific for crown header. Material neoprene
rubber.

C-057
Cooke, B.
Low Pressure Reciprocating Seals for Hydraulic
Control Valves
I.M.E. Proc., V. 165, pp. 262-265, 1951

Technique of designing a ,s_nthetic rubber lip type
of rotary seal so that it is run-in" on the shaft was
applied to finishing the lip of a seal for reciprocating
duty.
Paper illustrates that by specially treating a lip seal
it is possible to obtain results that have not been
equalled. The running-in process used is hardly a
productiori proposition, and some easier way of pro-
ducing a clean lip must be devised.

C-058 B
Cooke, B. '
Pipe Joints For Hydraulic Power Transmission
I.M.E. Proc., V. 164, 3 pp. 308-23, 1951

Vigorous vibration and shock pressure tests, intended
to represent the worst conditions possible in marine
practice. Test results presented.

C-059
Cooke, B.
Pipe Joints for Hydraulic Power Transmission
Engineering, V. 171, 413-16, 1951

A discussion of the principal advantages and limi-
tations of eighteen different pipe joints, and test
results of same. The effect of vibration and shock
on joints and sealing materials used.

C-060 B
Cooke, B.
New Gland for Hydraulic Stop Valve Spindles
Engineer, V. 191, 4958, pp. 170-1, Feb. 2, 1951

Short article describes the replacement of normal
packed glands on valve spindles by sleeves fitted
with O-ring seals. The constant supervision and
tightening of soft packed glands is avoided. O-rings
successful at pressures of 1-500 Ibs/sq. in, and do not
increase the effort to operate the valve.
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C-063
coopey, w.
How To Pack Reciprocating Rods Against High
Pressures
Chem. Engrg., V. 58, pp. 164-166, Nov., 1951

To design adequately for the severe service conditions
found in many high-pressure chemical processes, one
must understand and appreciate the fundamental prin-
ciples of packing. These fundamentals are alignment,
quality of materials, finish of materials, lubrication
and application. These are individually discussed.

C-064
Coopey, W.
Holding High Pressure Joints
Petroleum Refiner, V. 35, pp. 189-193, May, 1956

C-065
CoopeD W.
How To Solve Soft Packing Problems
Chemical Engineering, V. 65, pp. 131-134,
Jan. 27, 1958

Problems attendant to the life of the packing in
centrifugal pumps is discussed.
Emphasis is placed on the proper application of the
lubricant to critical spots and an attempt is made to
remove as many human factors as possible attendant
to the original installation.

C-066 B
Coopey, W.
Reciprocating Rod Packings Need Not Be Trouble
Spots
Chemical Engineering, V. 68, pp. 113-6,
August 21, 1961

Discussion explodes popular misconceptions about
packings. Lapped edges, rounded, replace serrated
edges of packing elements, Drawings - Conventional
vs. Spring-loaded arrangements.

C-067
Cornell, R.L. and Lucas, R.S. and Young, H.L.
Friction and Wear For Water-lubricated Seals
Product Eng., V. 32, pp. 38-41, July 24, 1961

Results of comprehensive investigation of seal wear
under boundary lubrication, conducted at Massachusetts
Inst. of Technology, indicate that graphite against
chrome-plated steel gives best combination of low
wear rate and low friction.

C-068
Cornish, H.E., Bloom, J.C.
Development of High Pressure Seals For A.N.
Straight Threaded Fittings
Applied Hydraulics, pp. 18-24, Nov., 1949

Describes development and test of an improved
O-ring boss seal.
Pressure pulsation tests showed superiority of new
design.

C-069 T
Cornish, R.J.
Flow of Water Through Clearances With Relative
Motion of the Boundaries
Proc. Royal Soc. of London, Series A, V. 140,
pp. 227-240, 1933

Description of experiments on the resistance to flow
of water through a series of fine annular clearances
in which the cylindrical bush forming the inner
boundary could be rotated.

C-070
Corsi, G.L.
Transmission Oil Seals
SAE Paper No. l19u, 10 pp., Oct. 26-28, 1959

Characteristics of silicone polyacrylic (PA-21) and
butyl acrylic (BA21) high temperature materials em-
ployed in manufacture of seals;progress in mechanical
shape of oil _als, when coupledwith new synthetic
elastomers; advance made in technique of excluding
dirt and mud; application information required by oil
seal supplier to assure satisfactory performance from
selectedseal.

C-071 T
Cowle, D.B.
High Vacuum Seal
Rev. Sci. Instruments, V. 15, No. 2, pp. 46-7,
Feb., 1944

Wilson's design of vacuum seal with some translational

and rotational motion of tubin§ through a pair of
ceramic, or metal plates. 45 bevel on inner faces of
the plates retain a neoprene gasket around lead through
tubes.

C-072 T
Cowlin, F.J.
The Lubrication of Steam-Turbine Driven Electric
Generators
I.M.E. Proc., V. 143, 1940, pps 83-100, discussion
pp. 175-183

Brief review of systems and problems of the lubrication
of large steam turbine generators. Discusses general
requirements of lubricating systems and components such
as coolers, filters, piping, pumps, valves, controls, etc.

C-073 T
Creed, F.R.L.
Liquid Seals For Gas-cooled Dynamic Electric
Machines
U.S. Patent 2,805, 090, Sept. 3, 1957

A means of sealing a gas-cooled machine by use of
oil pressure to force an annular piston with a thrust
bearing surface on one end against a collar on the shaft.
Oil, not necessarily at the same pressure ls pumped to
the thrust bearing surface which forms the actual seal.

C-074

Crego, D.F.
Sealing High Pressure Gas
Machine Design, V. 27, pp. 162-168, Sept., 1955

Article reviews characteristics of shaft sealing elements
and systems developed for high pressure gases. Dis-
cussion specifically concerned with centrifugal com-
pressor applicatio_as but designs illustrated have broader
implications. Divided into two sections, article deals
first with several basic high pressure seals or sealing.
elements. Then from standpoint of design and appli-
cation, a number of gas sealing systems, which employ
one or more of these fundamentalseals, are covered
in detail.

C-075 T
Crego, D.F.
Centrifugal Compressors: Seals And Sealing Systems
Petroleum Refinery, V. 34, pp. 143-6, Jan., 1955
Petroleum Engineer, V. 28, pp. C17-22, Feb., 1956

Straight pass labyrinth, staggered labyrinth, segmented
carbon rings, and contact or mechanical seals are dis-
cussed. Three types of sealing systems, evacuation, gas
injection, and fluid injection, are also discussed.
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C-076 T
Cronstedt, J.
Turbine Seal

U.S. Patent 2,410,340, Qct. 29, 1946

Labyrinth seal design to eliminate the effects on the
sealelements of shaftflexures and heat transfer
through the shaft. The rotating seal element is a.
sleeve which is mounted on the shaft and forms the
shaft bearing surface.

C-0_7 B
Crosland,H.C.
The Effect ofHydraulicFluidsOn SyntheticRubber
Proc. 10th N.C.I.H., V. 8, pp. 190-4, October,
1954

A discussionofthe propersyntheticrubberto be used
with each basictype ofhydraullcoiiand the llmitam
tionsput upon thiscomparabilityof rubberand fluid
by temperature,pressure,and othercdnditionsof
application.Polysulfides,nitrilerubbers,chloro-
prenes, styrenes, isoprenes, poly acrylafes,
silicones, trifluorochloroethylene and tetrafluoro-
ethylene resins.

C=078
Cukra, R.A.
PackingFor Hydraulic- ElevatorValves'
Power, V. 39, pp. 511-2, April14, 1914

A descriptionof a method ofrenewing cup leathers
on pilotand main hydraulicelevatorvalves.Also
the manner ofmaking the leatherpackingcups at
the plant.Drawings included.

C-0'/9

Cy_an, R.
Project Freeze Seal
North American Aviation Inc., Downey, California
NAA-SR-MEMO-1565 19P. Jan. 25, 1956

Five freeze seal designs for the main SRE pumps were
built and tested. The design of seals is presented
along with the results of testing.

C-080
Cygan, R. and Stelle, A.M.
Frozen Slugs Seals Shafts
Chem. Engrg., V. 63, pp. 124, 126, No. 3,
Match, 1956

Operating principle of new seal is formation of
barrier between liquid-metal system and outside
by freezing dug of metal in narrow passage;frozen
metal is held in passage, which is usually annulus.
by friction and adhesion.

C- 081 T
Cygan, R., Stelle, A.M.
Design and Operation of Freeze-Seal Valves and
Pumps
Chemical Engineering Progress, V. 52, pp. 15%9,
April, 1956

This article describes the development of such seals
for pump and valve shafts. Apparently there is no
maintenance needed, provided the Liquid metal is
prevented from oxidizing by an envelope of inert
gas. The starting torque is high, but figures given
in the ar_!e show fhat running torque Is low if the
pressure d)fferentfal is small.
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D-001

Dabney, M.S., Holt, W.W. , Jr.
Mechanical Seals Effective on Main Line Pumps
Oil and Gas Journal, V. 49, pp. 57-8, Jan. 4, 1951

A description of testrun on mechanical seals as applied
to main-line propane pumps isgiven. Preliminary
teston double face sealswith seal oil between, lul_i-

cated single seals, and unlubricated carbon to metal
single seals.

D -002
Dahlstrand, J.Y.
Packing Glands for Steam Turbines
Power Pl. En_g., V. 29, pp. 740-741, July 15, 1925

A discussion of various types of gland packings used in
steam turbines and difficulties experienced with each
kind.

D-003

Daniels, W.B., and Hruschka, A.A.
Seals for Pressuresto I0,000 Atmospheres
Review of ScientificInstruments, V. 28, pp. I058-
1061, Dec. 1957

This note discussesthe use of "armored" - O'ring

sealsfor the pressure range to 10,000 atmospheres. In
addition a high-pressure pump piston seal and a proprie-
tar),surface treatment to reduce liabilityof galling of

steelparts are described.

D -004

Datz, S.
Packing MateriaLs for Hydraulics and Pneumatics

Applied Hydraulics &Pneumatics, V. 12, pp. 115-118,
July 1959

Listed are materials marketed for use in hydraulic

pneumatic components along with application informa-
tion _or each type.
Materials include; synthetic rubbers, fluoro-elastomers,
polyacrylates, leathers, metals, asbestos. Tempera-
ture ratings of each and compatibili W with liquids
indicated.

D-005
Davenport, F.E.
Pointers on Asbestos Gaskets

Power, V. 83, p. 189, April 1939

Briefdirections for theirpractical use in connection
with power plant piping.

D-006 B

Davies, A.J.
A Note on the Use of Polytetrafluoroethylene in Vacuum
Seals

Journal Scientific Instruments, V. 35, pp. 378-9,.
Oct. 1958

A short article describing the procedure used to obtain
a seal that may be cooled and reheated repeatedly
without deteriorating.

D-007

Davies, H.

Sealing Elemeuts for Rocket Application
Mach. Design_ V. 26, 333-4, April 1954

Sealing problems encountered in rocket engines are
discussed. Desirable conditions are pointed out.
Metal to metal seals, semi resilient seals, resilient
seals.

D-008 T

Davies, M.G.
Effect of Eccentricity and Whirl on Back Diffusion in
Sleeve Glands
United Kingdom Atomic Energy Authority, IG-R/CA
159, 1959, 18 pp. ; also Int.Conf. on Fluid Sealing,
Paper C4, April 17-19, 1961, BritishHydromechanics
Research Assn.

The diffusionof one gas against the stream of another
gas, in annular space between a sleeve gland and a
rotating shaft isconsidered. Concluded experimentally,
that the simple diffusiontheory isinadequate when
shaft runs eccentrically or whirls in sleeve; effective
length can easily be halved. Explanation suggested.

D-009 T
Davies, M.G.
The Generation of Lift by Surface Roughness in Radial
Face Seals
Int. Conf. on Fluid Sealing, Paper E-4, April 17-19,

1961, B.H.R.A.

The idea is developed that large pressures of questiona-
ble origin in oil filled clearance between surfaces of
radial face seal, is due to hydrodynamic lubrication ef-
fects in small wedge shaped cavities constituting surface

roughness. The consequence of the theory in regard to
leakage and seal design are discussed.

D -010

Davis, P.C., Gore, T.L., Kurata, F.

High Pressure Metal-to-glass Fittings
Ind. Engr. Chem., 43-8, pp. 18, 26-7, Aug. 1951

The fittingdescribed has been designed to seal glass

capillary tubing to a metal fittingand to withstand
high fluidpressuresand vibrations. Sealing is effected
by placing an O-ring between the ends of the metal and
the glasstubing which isground square. The tubes are
held together by a locking screw. (3000 Ibs/sq.in -
400°F)

D-OIl
Davis, V.H.
Packing That Pump
Southern Power and Industry, V. 59, pp. 68-9, Sept.
1941

Methods for packing pumps and valves given, which
may suggest some new ideas in packing procedure.

D-012 B

Dawson, L.J.
Development and Design of Mechanical Seals for
Centrifugal Pumps
Ingersoll-Rand, 1950

A description of the origin and development of seals
employing radial mating surfaces serves to show which
features of the whole gland inherently cause the most
trouble. Illustrations and designs.
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D-013

Dawson, P.
Investigation of Cavitation in Lubricating Films
Supporting Small Loads
Proc. Conf. on Lubrication and Wear, Paper 49, pp.
93-99, Oct. 1-3, 1957, rnstn. Mech. Engrs., I Bird-
cage Walk, London, SW I

Bearing surfaces in the form of stationary Sl_l_erical cap
and a plane slider have been used to provide visual
observations and pressure records of the conditions in
the clearance space under fuLland cavitating condi-
tions. Satisfactory correlationof the pressure records
and visual records has been obtained. A departure
from predictions is noted in the form of a down stream
shiftof the oil film rupture point.

D-014

Dawton, R. H, V. M.
High Vacuum Shaft Seals, Flanged Jointsand the
Gassing and the Permeability of Rubber-like Materials
Brit. ,our. App. Physics, V. 8, pp. 414-421, Oct.
1957

Object of paper isto record the resultsof some vacuum
measurements, e.g., gassing rates and permeability

rates, on shaft sealsand flanged Joints, and also to
measure the effect of rubber-like materials when used

on continuously pumped high vacuum equipment."
Materials tested were rubber type J.1260 from Premier
Waterproof and Rubber Co., Ltd.; cured rubber from

Greengate and Irwell Rubber Co., Ltd.; neoprene GN
from Spencer Moulton and Co. ! and butyl of code
number Bu 12000, from Firestone Tire and Rubber Co.,
A silasticgasket was tested at 200 ° to 300°C.

D-015 B
Decker, A.L.
Mechanical Seals for Nonlubricating Hydrocarbons
A.S_.:Nf.E_ Paper Nk_. 57-P_E.T.-2, Sge also O_I_GGas
Journal_ V. 56, No. 1, pp. 93-96, Jan. 6, 1958

A brief review of the basic types of mechanical seals,
and mechanical seal installations. Test program is
described for selection of seals for the less common

services. Test group was comprised of 36 centrifugal
pumps, 28 of which were handling fluids composed of
90 to 99 percent ethyl chloride, with varying quantities
of ethane, hydrogen chloride, and ethylene dichloride.

D-Of6 T

Decker, A.L.
Sealing of Hazardous Fluids
Int. Conf. on Fluid Sealing, Paper H2, April 17-19,
1961 (6 pp., 2 plates), BritishHydromechanics Re=

search Association-Harlow, Essex, England

Paper outlines general types of equipment and methods
employed by one chemical company in the handling
and sealing of several hazardous fluids. Types of
equipment and pertinent features outlined and il-
lustrated.

D-017
Dega, R.L. and Symons, J.D.
Seal Testing to Establish Quality Control Specifica-
tions C an Reduce Leakage
SAE ,our., V. 68, pp. 127-128, No, 4, April 1960;

SAg Trans., V, 68, pp. 440-447, 1960, SAg Paper
No. t30B

Investigation of causes for seal leakage and determina- .
lion of basic design criteria; major parameters of seal
application which affect its efficiency and life as

determined by controlled laboratory testing are shaft

surface rodgfir_ess, machining lead, assembly and seal.

Most implant parameters are seal diameter control,
lip pressure, _ind eccentricity, air gage developed
called "Sealector. "

D-018 B

Dega, R.L.
Re_;ent Advances in Lip Seal Technology
hr_tional Conference Industrial Hydraulics, 14 pp.,
154-63, Oct. 1960

Presents the variables which affect seal operation;
shaft; assembly, seal, lip dimension variables, dia-
meter, pressure, eccentricities; lip material quality.
Also types defects with photos. Presents data curves,
temperature vs. speed, hardness variation due to cur-
ing time, friction coefficients for various hardness and
surface finishes, etc. and discussion.

D-019

Dega, R.L.
Lip Seal Failures - Cause and Prevention
Design News, V. 16, pp. 8-9, June S, 1961

Establishes that seals leaked because of tolerance

excesses in the following lip variables; diameter, pres-
sure, eccentricity, and material quality.

D-020
Deich, V.E., Samoilovich, G.S.
The Comparison of Experimental and Design Data on
Leakage Through Labyrinth Seals
(DSIR LVU) (12 pp., 1961) (M3090), Order from OTS
or SLA Translation No. 61-27552, Trans. of Mono.
Aerodynamic Principles of Axial Turbomachines

Steam turbines, turbines, disks, shafts, gas flow, seals,

gas seals, design, tests.

D -021

Dempsey, R.C.
O-Ring Maintenance

Applied Hydraulics, V. 8, pp. 106, 108, 111-113,
Oct. 1955

Procedure for obtaining optimum characteristics of
packings used in commercial aircraft hydraulic sys-
tems; schedule for inspections, replacements, and re-
work.

D-022 B

Denny, D.F.
Experiments on the Static Friction of Rubber Seal
Materials

British Hydromechanics Research Association

D -023

Denny, D.F.
Friction of Flexible Packing
I.M.E. Proc., V. t63, {WEP No. 57)98-102, 1950

At any time there are anomalies and difficulties in the
prediction of friction, and these are accentuated if one
of the surfaces is deformable, as in flexible piston seals,
since the surface strain introduces an additional vari-

able. Such surfaces, although exhibiting the three
usual kinds of friction-dry, boundary, and film, show
peculiar Characteristics at low speeds, when friction is
usually less than at higher speeds. The static friction
itselfdepends on the time which the surfaces have been

in Contact, and preliminary work indicates that there
is a law connecting these two quantities, the probable
form of which is given in this paper,



D-024
Denny, D.F.
Experiments on Radi_ Face SeaLs

British Hydromechanics Research Association, Report
No. R.R. 425, 1952

D-025

Denny, D.F ............
The Effect of Shaft Eccentricity on the Performance of ""
Soft Packed Stuffing Boxes
British Hydromechanics Reseazch Association, RK 444,
15pp., I1 fig., Dec. 1952

Describes experiments with shaft rotated eccentrically
by various amounts. Includes a description of test on
a device designed to prevent the excessive leakage
that accompanies eccentricity.

D-026 B

Denny, D.F.
The Influence of Load and Surface Roughness on the
Friction of Rubber-like-materials _

Proc. Phys. So(:., B66, pp. 721-7, 1953

Experiments with rubber and gelatin under lubricated
conditions confirmed that with rubber-like materials

the load dependence of frictionis consistentwith
elasticdeformation of surface asperitiesand partial
adhesion over the true area of contact. However, the
relation that Vhe frictionforce isproportional to the
two thirdsPower of the norm_1 load found by previous
investigatorspertains only over a limited load range.
At very low loads the frictionisvery nearly propor-
tional to load, while at very high loads contact between
specimen and track is complete, and the frictionre-
mains sensibly constant. Where _ub_oer slideson rough
tracks there is a large additional frictionforce un-
related to true contact area.

D-027 T
Denny, D.F.
The Problem of Fluid Leakage
Fluid Handling, V. 4, pp. 62-64- March 1953, pp.
92-94 - April 1953, Compressed Air Engineering, pp.

15-21, January 1953

A discu%sion of reciprocating seals and rotating seals;
Included are U-rings, stuffingboxes, synthetic rubber
square and round cross section seals. Also circumferen-
tialseals, mechanicai[_ace seals and oil seals.

Presents the operati_ ¢_nclitionswhich can be met
" with currently available materials.

D-028 B

Denny, D.F.
Tests on Packed Glands for Rotating Shafts
BritishHydromechanics Research Association, RR 487,
S pp., 6 fig., July 1954

D-029 B

Denny, D.F.
Test with O.Rings and Lip Seals on Rotating Shafts
BritishHydromechanics Research Association, RR 525,
4pp., 7fig., Feb. 1956

Describes some test_ made to determine the suitability
of O-rings for sealing rotary shafts,when fittedin

canted grooves.

D-030 T

Denny, D.F.
A Force Analysis of Stuffing-box Seal
British Hydromechanics Research Association, R.R.
550, 1957

D-031 B

Denny, D.F.
Further Tests on Packed Glands for Rotating Shafts

British Hydromechanics Research Association, RR 561,
3pp., 9fig., July 1957

Measurements of fluid pressure gradients have been

made on stuffing-box sealfitted to a rotating shaft.

D-032 B

Denny, D.F.
Leakage and Friction Characteristics of Some Single-

Lip U-Seals Fitted to Reciprocating Shahs
BritishHydromechanics Research Association, RR 595,
8 pp., 16 figs,

Fifteen designs of single-lip U-seal have been compared,
for sealing reciprocating shaftsagainst leakage of high

pressure oil.

D-033 B

Denny, D.F.
The Work of the Hydromech_nics Laboratory With
Special Reference to Work on Seals
Proc. 14th British Iron and Steel Research Associ_ttion
(Hydraulics in the Steel Industry), pp. 94-107, disc.
pp. 107-8, March 1957

Description of work at the British Hydromechanics Re-
search Association.

D-034
Denny, D.F.
The Lubrication of Fluid Seals
IME Proc. of Conf. on iubr. _ Wear, pp. 392-395,

Oct. 1, 1957

Ideally a seal should allow none of the fluid to escape
from its container, but with sliding seals, whether for
rotary or reciprocating shafts, it is normally necessary
to provide reasonable lubrication of the sliding parts if
adequate lifeof seal is to be achieved. Practical im-

plications of the type of lubrication are discussed and
it isdemonstrated that while no seal can be expected

to prevent leakage completely, some by theirvery
nature must al_w appreciable leakage flow.

D-035

Denny, D.F.
Recent Research on Hydraulic Seals

Scientific Lubrication, V. I0, pp. 12-17, Sept. 1958

Gives examples of research at the BritishHydromecha-
ics Research Assoc. Examples discussed are measure-
ment of rubber friction!strictioneffect in rubber;

leakage of rubber sealsl O-rings for rotating shaftsand
oil-sealsfor eccentric shafts.

D-036 B

Denny, D.F.
Time Effects in the Static Friction of Lubricated
Rubber

Wear, V. 2, pp. 264-272, May 1959

The considerable increases in static friction that occur
when lubricated rubber remains at rest under load are
shown to be due to squeezing out of the lubricant films
from between the surfaces.

The time-scale of the phenomenon appears to be
directly related to the bulk viscosityof the lubricant
and to the elastic modulus of the rubber.
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D-037
Denny, D.F.
Some Measurements of Fluid Pressures Between Plane

Parallel Thrust Surfaces and Special Reference to
Radial Face Seals

Wear, V. 4, No. 1, pp. 64-83, 1961

D-038 ....
Denny, D.F.
Choosing Right Seal
Hydraulic Power Transmission, V. 8, pp. 32-6, Jan.
1962

Application of appropriate types of seals for cylinder
design, characteristics of seal types including metal

piston-ring seals, double acting piston seals, etc.

D -039
Denny, D.F., and Turnbull, D.E.
Inver ted Stuffing-Box
Engineer, V. 205, pp. 617-618, April 25, i958

When leakage in a conventional stuffing-box is reduced
by tightening the gland bush, there is often overheating,
binding and excessive shaft wear. These are usually
avoided by permitting a large cooling leakage. How-
ever, by inverting the stuffing-box (allowing the pack-
ing to rotate with the shaft and the rubbing to take
place between the packing and casing) cooling of the
rubbing surfaces is greatly facilitated. The inverted
arrangement permits operation with a tighter gland
bush. Ldakage rates comparable with mechanical
seals are achieved. Test results are given.

D -040

Denny, D.F., and Turnbull, D.E.
Sealing Characteristics of Stuffing-Box Seals for
Rotating Shafts.
IME Proc., V. 174, pp. 271-291, No. 6, 1960

There are two distinct modes of operation of a stuffing°
box seal. One mode occurs when the axial pressures

produced in the packing by tightening the gland-bush
are greater than the sealed fluid pressure and the other
when they are less. Under former conditions the fluid
pressure distribution is an exponential function of the

packed length and the friction torque increases rapidly
with this quantity. With high fluid pressures, however,
the relation between fluid pressure and packed length
is no longer exponential and most of the fluid pressure
drop occurs over the last 10 percent of the packed
length. In addition very little increase in frictional

torque occurs when the packed length is increased.
Theoretical expressions derived show good agreement
with experimental results.

D-041
D'Eustachio, D.
A Useful Seal for Dynamic Vacuum Systems
Rev. Sci. Instrum., V. 16, pp. 377-8, Dec. 1945

An easily constructed vacuum seal is described. The
seal, which uses an ordinary rubber stopper, has been
found useful down to 10 -Q mm Hg. It can be broken
and remade rapidly. Precise location within the
vacuum system is possible, and the adjustment can be
made from outside the vacuum systems.
It has been used for introducing electrodes into, and
connecting glass tubing onto dynamic vacuum systems.

D -042

Dezlih, C.J., and Hill, J.J. and others
Design Data for O-Rings and Similar Elastic Seals

Boeing Airplane Co., WADC-TR-56-272(_t. III),
Contract AF33(616)-2867, AD-151181, Feb. 28, 1958,

96 pp., Project 7340

A coinplete literature survey on O-rings, high and low

temperature design, relaxatio_ and volume change
tests i with and without back-up rings! etc.

D-043

Diefenbach, G.
Fields of Application for Packings Without Stuffing
Boxe s . (In German)
Ch_i_ie-Ingenieur-Technik., V. 23, pp. 491-4,
Oct. 28, 1954

Examples given to show how stuffing boxes can be re-
placed by automatic spring and slip ring packings; ap-

plication to pumps, dryers and mixers; illustrations.

D -044 T

Diefenbach, G.
Slide Ring Seals for Rotary Shaft (In German)
Chemie-Ing-Technik, V. 26, No. 7, 1954

Slide ring seals are increasingly used for rotary shafts,
because they seal just as well and automatically as
gaskets, they can also be used in the case of hard
materials. The application of slide ring seals for seal-
ing against pure liquid or homogeneous viscous sub-
stances has already been mastered to a very high degree.
(Slide ring seals are referred to as mechanical face seals
in the U.S.)

D-045
Diegmann, H.
Proper Use of Stuffing-Box Packing (In German)
Maschinenschaden, V. 11, pp. 5-8, 1934

Aspects governing choice of packing_ suggestions for
carrying out quality tests;packing forwet and super-
heated steam plants, cold-and-hot water pumps, feed
pumps, ammonia compressors, etc.

D-046

Diegmann, H.
Proper Design of Metal Stuffing-Box Packings (In Ger.

man)
Maschinenschaden, V. t2, pp. 94-6, 1935

With reference to water, steam, gases, liquids under
pressure, cooling water, and flue gases, chemical ap-
paratus and machinery and condensers; illustrations.

D-047

Diegmann, H.
New Methods for Manufacture of Stuffing-Box Packings
(In German)
Gummi-Ztg., V. 49, p. 496, May 17, 1935

Improvements in design of rapid braiding machines
briefly described and illustrated.

D-048

Diegmann, H.
Rules for Application of Various Packing Materials. (In
German)
Maschinenschaden, V. 13, pp. 153-5, 1936

Notes on metal base packings for stuffing boxes; steam
engines, soft packings according to build up system,
asbestos, metal base packings, klingerit packings,
installationand replacement of piston rings.

D-049

Diegmann, H.
Series of Exerpiments Regarding Various Packing Mate°
rialsFunctioning under Hydraulic Pressure (In German)
Werkstattstechnik u Werksleiter, V. 31, pp, 133-6,
March 15, 1937.

Characteristics of different packing materials _ tabula-
tions of types aCCOrding to pressure applied_ applica-
tiom.
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D-050
Diegmann, H.
New System of Stuffing-Box Design for Movable
Machine Parts Using Synthetic Rubber (In German)
Werkzengmaschine, V. 42, pp. _09-12, July 31, 1938

Various designs i11us_ated.

D-051 _"_ ....

Diegmann, H.
Use of German Materials in Packing (In German)
Schiffbau, V. 40, pp. 83-5, March I, 1939

Examples of application describ_cI and il_nstrated, _
with special reference to so-called ferrolastic pack-
ing, synthetic rubber packing etc.

D-052 _

Diegmann, H.
Substitute MateriaLs in Packing (In German)
Kunststoffe, V. 31, pp. 93-6, March 1941, also
GlasersAnnalenp V. 65, pp. 117-9, March 15, 1941

Synthetic rubber perbunan used for shafting packing
instead of leather; comparison between packing
properties of leather and its substitute.

D-053
Di_hI, K.
Progress in Using Buna Rubber in Engine Construction
PB 24338, Off. Tech. Serv., 7 pp., 1940

This article discusses the most important character-

istics of buna rubber, when used for engine construc-
tion especially; (1) moisture resistance, (2) heat
resistance, (3) mechanical properties, (4) sliding
properties, (5) suitability for packing. Finally rati-
ons types of rubber packings are discussed; especially
the heat resisting newly developed B.S. packing.
Photographs and graphs are included.

D-054 T

DiPrima, R.C.
The Stability of a Viscous Fluid Between Rotating
Cylinders with Axial Flow
Jnl. Fluid Mechanics, V. 9, pp. 621-631, 1960

Attack on stability problem by superimposing a rota-
tionaIly symmetric disturbance on the steady flow
equations. Results compared with those of Kay and:
Elgan, Fage, GoIdstein, and Cormish. Results dis-
agree with last three, but in qualitative agreement
with Kay and Elgan. Fouml that critical Taylor num-
ber increases with increasing Reynolcls number.

D-055 T

Dollin, F., Brown, W.S.
Flow of Fluids Through Openings in Series
Engineer, V. 164, No. 4259, pp. 223-224, Aug. 27,
!937

Beginning with the general polytropic ideal gas equa-
tion, continuity equation, and work-kinetic energy
relation, derived a general flow equation. The equa-
tions of Martin, Callendar, and $todola for labyrinth
flow as well as flow equations incompressible flow and
adiabatic expansion are aU olxained from the basic
equation. No experimental or design data are given,
but the theoretical treatment is straighforward and
clear.

D-056

Donald, M.B., and Salomon, J.M,
Behavior of Compressed Asbestos - Fibre _Gaskets in
Narrow-Faced, Eolted, Flanged Joints
IME Proc., V. 171, pp. 829-833, 1957

To determine the conditi0ns'_hecessary to maintain
tightness in narrow-faced, bolted, flanged joints.
Experiments were carried out on standard 300 lb. per
sq. in., 900°F screwed-on and welded-on flanges
fitted to two and one-half inch bore pipes. 'Klingerit, '
rubber bonded asbestos gaskets of various dimensions
were tested.
Suesses in the bolts were measured with s_ain-gauges.

• Results reported.

D-057 T
Donald, M.B.,_ Salomon, J.M.
The Behavior of Narrow-Faced, Bolted, Flanged

:Joints Under the Influence of Internal Press_e
IME Proc., V. 173, No. 17, pp. 459-4_, Nov. 17,
1959

Experimental investlgations indicate that during the
application of hydraulic pressure to a narrow-faced,
bolted, flanged joint; the bolt load can either in-
crease, decrease, or remain constant, depending upon
the dimensions and elastic properties of the joint
components.

D-058

Dorr, G.N..
Leather Packings for Hydraulic Systems
Product Engng., V. 6, pp. 139-141, April 1935

Grades of leather and design features for various types
of leather packings suitbble for different ranges of
pressure and conditions of service; drawings showing
application of U type, split ring, multiple V and
concentric ring packings.

D-059
Dorr, G, N.
Packings for Hydraulic Equipment
Mach. (N.Y.), V. 58, pp: 170-175, Sept. 1951

Packings for hydraulic presses, machine tools and
other equipment are used in a wide variety of types
and different materials for specific purposes. Those
used most extensively are described in this article
together with recommended applications.

D-060

Do_, G.N.

• Packings for Hydraulic Equipment
.Miach. (Lond.), V. 80, pp. 236-239, Feb. 7, 1952

Material from which a packing is made, is also of
great importance and must be given careful considera-
tion when selecting seals for any particular purpose.
Installation hints given together with operating
characteristics of leather as a packing material.

D-061

Dory, W.R.
O-Ring Seals for Glass Apparatus
Review Scientific Instruments, V. 30, pp. 1053-4,
Nov. 1959

To construct the joint, glass tu,bing of the proper size
is heated, gathered, and then tooled with forming
pliers. The face of the joint contains a groove of
the proper diameter and depth to hold an O-ring

which makes the seal. Successfully used at tempera-
tures up to 300°(: and pressuresdown to 10 -6 mm Hg.

Drawing, photographs, and specificationsfor O-ring
Joint.
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D-062

Doughty, L E.
Composite Elastomer-Metal O-Ring Seals

WADC Technical Report 59-749_ Part II, 40 pp. 14
fig., June I96I

A revised fabrication procedure was developed to
embed a metal spring concentrfi:ally in an elastomer
O-ring, Hydraulic dynamf¢ tests were performed at
4000 psi and temperatures op:to 500OF. Test results
and data presented and discussed.

D-063
Drelbelbts, L.L.
Pressure Traps Between Packings
PB 16610-Off. Tech. $erv., 8 pp,, March 19, 1942
(Army Air FOrces Expt. Eng. Memo. Kept. EXP-M-
51/M752, Add 9) :,

Laboratory tests are reported on O-ring packings when
installing more than one ring on a piston head. As a
result of tests it is recommended that O-ring packings
be iustaUed with only one ring in each gland, while
"V" rings should be installed back to back. Appendix
contains table, performance curve, and drawings.

D-064

Dresden, D.

On the Theory of Packing Gland for Reciprocating
Machines

Engrs. Digest, V. 11, pp. 342-344, Oct. 1950

Practical information concerning packings for glands
can be obtained _om standard handbooks. These,
however, do not explain why one type of packing is
preferable to another under certain conditions. In

this article s an attempt is made to develop a theory
of the principles involved,

D,065 B
Dunlde, H.H.
Gasket Design and Selection

Proc. 4th National Conference of Industrial Hydraulics,
V. 2, pp. 61-71, 1948

Some principles to be observed and practical notes on
performance of several types of gaskets are given, but
little in the way of actual design.

' A classification is given of suitable gasket materials

for increasing temperatures, and also of common types
of cross-section used.

D-066
Duntde, H.H.
Gaskets for the Oil Industry
Oil and Gas Journal s V. 49, p. 194% October S, 1950,
Petroleum Refiner, V. 29, pp. 135-9, November 1950,
Abstract_ Power, V. 94, p. 136+, November 1950

Description of basic materials used for gasket service

in the oil industry:- compressed asbestos sheet packing-
1/16" thick; corrugated soft ironj corrugated iron
Jacketed asbestos; spirally wound stainless steel and
asbestos; flat iron jacketed asbestos; soft iron ring or

octagonal shape. Temperature and pressure ranged
indicated.

D-067

Dunkle, H.H,
Metallic Gaskets

Machine Design - The Seals Books pp. 103-112, Jan.
19, 1961

For any gasket application the choice of material will
depend upon the operating conditions, the mechanical

features of the flanged _ssembly, and the gasket

characteristics. In general the operating conditions

govern the choice of gasket materials and the dimen-
sional and mechanical features of the flanged assembly
control the selection of the gasket type.
A guide to be used to determine the choice of the
metallic or nonmetallic gasket is covered.

-068
Dun_le, H.1-L, and Fetter, E.C,
Chemical and Heat Resistance of Casket Materials
Chemical Engineering, V. 53, pp. 102-109, Nov.
1946

Casket constructions in general use and gasket mate-
rials both metallic and nonmetallic, their heat and
chemical resistance.

D-069

Dunn, R.
Shaft Seal Development Program for the HTGK
Nuc. Sci. Abst. 28388 (Vol. 16, No. 20, p. 3713,
Oct. 31, 1962), (Clark Bros. Co., Div. of Dresser
Industries, Inc.)

Development of the shaft seal for the HTGK recircu-
lator is reviewed. An interlocking labyrinth was
developed which is installed on the shaft from the
drive end, This type labyrinth provides a lower leak-
age rate than straight or stepped labyrinths for a speci-
fied shaft size.

Other design aspects are discussed.

D-070
Dunsmoor, R.J., Til_on , F.W.

• Testing of Fluid Seals for Extreme Temperatures

Boeing Airplane Co., Proc. of Joint Army-Naw/-Air
Force Conference on Elastomer Res. G Day.,
October 1958

D - 071
Dyckes, G.W.
Designing Silicone O-Rings
Rubber World, V. 146, pp. 73-5, April I962

Information on dimensional stability of molded sili-

cone rubber items, effects of cross section diameters
on shrinkage factors, _rld variation of these factors
under normal processing coliditions;7 commercial
silicone compounds were investigated, with single
compounds of natural rubber, neoprene and butyl rub-

: bar for comparison, guide for establishingO-ring
tolerances isproposed.

D-072

Dymkowski, J.V.
Pneumatic System Design
Aeronautical Engineering Review, V. 17, pp. 50-55,
66, March 1958

Duct connecting flanges are flat-faced machined bolted
type with recessed grooves for O-rings, metallic and
silastic, used for sealing. Slip, ball and slip and ball
type joints.
Deals with tension and compression type duct system.
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E-O01
Eastman_ F.B. _ McMahon, H.O.
High Temperature Seal for Rotating Shafts

Chemical Engr., V. 54, pp. 157-8, May 1947

T

Use of teflon shavings dusted with a lubricant such as
graphite as a packing for shaft seal. Temperatures up
to 700°F are permissible with this packing. Packing

must be spring loaded to overcome thermo-moulding
of the teflon.

E -002

Eaton, W., Hees, G.W., and Sech, J.
Knife-Edge Vacuum Seal

Vacuum, V. 4, pp. 438-44, 1954

The seal is of a demountable gasket type, made by
forcing 2 knife edges into a metal gasket_ various
knife-edge materials were used including stainless
steel, low-C steel, ceramics_ quartz and glass.

E-003
Eddy, R.W.
Low Temperature Seals
Chrysler Corporation Missile Division, P 1-31, April
I958

Memorandum describing evaluation of five types of
seals to qualify the most reliable for use in LOX lines
of Redstone'_issile. Includes Normah Conesea3,,
_tainless O-rfngs,, silicone O-rings. Skinner spring
seals, temperature compensating _oupling stress
distribution.

E -004

Edwards, P.L.
Rolling O-Ring Seal

Review of Scientific Instruments, V. 31, p. 1356,
Dec. 1960

A very convenient cover and air tight seal called the
rollingO-ring seal, is usefulwhere the chamber
pressure is below, or only slightlyabove the outside
pressure. Drawing and example included.

E-O05
Edwards, T.W.
Controlled Leakage Seal; One Answer to High-
Pressure Stuffing Box Problems

Power, V. 104, pp. 68-9, November 1960

Editorial article on controlled leakage seal. Solid

bushing, and floating ring are the two seal types.
Materials, advantages and limitations discussed.

E-006

Edwards, W.L.
Designing Soft Copper Gaskets for High Pressure
Equipment
Chem. G Met. Engng., V. 44, pp. 134-137,
March 1937

The design and application of soft copper gaskets:
for sealing various kird_ of pressure vessels.

E-O07 T

Egli, A.

The Leakage of Steam Through Labyriat.b_ Seals.
ASME Trans., V. 57, pp. 115-122, 1935

Derivation of flow rate equation from Saint Venants
equation for a single sharp edge throttling process, as
applicable to labyrinth seals. Graphical method out-
lined, method devised of connection for application
to straight-through labgrinths. Test data included.

E-008
Egli, A.
The Leakage of Gases Through Narrow Channels
ASME Trans., V. 59, pp. A63-A67, 1937

T

Resistance coefficient for compressible flow in the

annuli. Graphs of pressure ratio vs. dimensionless •
mass flow. Steam and air leakage test reports, and

plots.

E-009 B

Eichenburg, R.
Design Considerations for A.W.H.E.M. 15,000 PSI
Flanges
ASME Paper 57-PET-23, 14 pp. inc. 4 fig., Sept.

1957, MechanicaI Engineering- V. 80, 3, pp. 66-8
(Condensed), March 1958

This paper provides the necessary information for de-
sign of high pressure flanges and gaskets as used by the
Standardization Committee of the Association of Well

Head Equipment Manufacturers in the design of their
15,000 psi flanges. The design isuseful in the exten-
sion of the present I0,000 psi A3_I group of flanges to
larger size, as required.

E-O10

Eiseman_ B.J., Jr.
Effects on Elastomers of Freons and Other Halohydro-
carbons
Refrig. Engng., V. 57, pp. 1171-1174, 1179,
Dec. 1949

A basis for estimating the swelling and elasticity
characteristics of gasketing materials.

E-Oll

Eller, S.A.
Stress Relaxation Versus Seal Ability of MIL-R-900
Gasket Materials

Rubber Age, V. 79, pp. 455-458, No. 3, June 1956

Relationship between stress relaxation and seal aging
properties of buna-S stocks, S-3-11 and E-162-1488,
compounded to requirements for class 2 material of
specification MIL-R-900 and neoprene W stock E-156-
575 and buna-N stock E-194-542, compounded to re-
quirements for cla_s 1 and class 5 material, respective-
ly, of specification JAN-R-1149.

E-O12 B

Eller, S.A.
An Apparatus for Preparing O-Ring Tensile Specimens
Rubber Age, (NY), V. 84, 5, p. 812, Feb. 1959

E-O13

Eller_ S.A., and Stein, A.A.
O-Rings for Cylinder Liners of Diesel Engines
Rubber Age, V. 85, pp. 443-448, June 1959

Evaluation of neoprene, nitrile, and silicone, rubber
O-rings under conditions simulating service such as in
engines aboard naval vessels; load retention proper-
ties were higher for nitrile and silicone rubbers than

for neoprene_ standby service has greater deleterious
effect on load retention of neoprene and nitrile rubber
O-rings than active service, while for silicone there is
little difference.
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E-014

Ellis, E.G.
Sealing Problems of High Speed, H_gh Altitude Air*
craft and Guided Missiles

Scientific Lubrication, V. 11, pp. 10-12, 14, May
I959

Hydraulic fluids to be sealed are hydrocarbon fluids
to 275F, diester blends and silicate esters to 450F,
and modified silicones to 700F.

For static seals, O-ring design studies are presented
with the following materials: synthetic elastome_s,
fluoroalkyl silicones; Viton A and Viton A-HV.
On dynamic seals for pneumatic and hydraulic cir-
cuits, elastomers may be used up to 120 seconds, but
metallic seals must be used for extended running.
Both static and dynamic seals for propulsion systems
witI_ high energy fuels, mono-propellants and cryo-
genic fluids are briefly discussed.

E-015

Elonka, S.M.
Fuel Oil Pumps and Packing
Marine Engineering, V. 4_, p. 434, Sept. 1939

Brass ffttedpumps should not be used for pumping fuel
o11 because some fuel oilscontain a sulphur base,
others an asphalt base. Reasons, corrections, dis-
cussions are presented. Operational evidence pre-
sented.

E-OI6 T

Elonka, S.
Fix Seals Before They Knock Out Turbine
Power, V. 95, pp. 112-3, August 1951

Brief commentary on, a) how glands work, b) gland
trouble and cures. Maintenance procedure.

E-O17 B

Elonka, S.
Manual on Piston Rings
Power, V. 96, 7, pp. 103-26, July 1952

What rings do, guide to ring types, controlling
cylinder tube, making emergency rings, liner and
piston ring wear, installing and renewing rings.

E-018

Elonka, S.
Gaskets

Power, V. 98, pp. 105-124, March 1954

Author presents a round-up of the latestinformation
on sealing materials and methods, time proven ways
as well as new ones.

E-019

Elonka, S.
Mechanical Packing
Power, V. 99, pp. 107-130, March 1955

Article points out that packing is not an exact science
since there are too many variables. Experience of
engineers and specialists of packing makers, users of
packing, and research laboratories where packings
have been tested for over thirty years, for packing
know how.

E-020

Elonka, S.
Mechanical Seals

Power, V. 100, pp. I09_132, March 1956

Mechanical seals. How they work, materials, finish,

cooling systems, selection, installationand care.

E-021

Elonka, S.
This Mechanical Seal Comes Ready to _Slide Over
Shaft

Power, V. 100, pp. 120-121, No. 12, Dec. 1956

Seal comes fully assembled for direct installation on
pump shaft; device known as unitary design, isfor
pressure to 100 psi, temperatures to 250F_ncl shaft

speeds of 4000 fpm. Solves problem of se_l_a_qes

being damaged by inexperienced help wheni_n_ing
mechanical seal into machine.

E-022 T
Elonka, S.

Not Springs, but Magnets Hold This Mechanical Seal
Together
Power, V. 102, pp. 120-1, Dec. 1958

Description of how the seal works. Allows more even
seal face pressure so wear on faces is more accurately
controlled. Seals used up to 5000 psi, 550°F, speeds
up to 20,000 f.p.m. Magnetic shield for gland
described.

E-023

Elonka, S.
This Mechanical Seal isAlso a Pump
Power, V. 103, pp. 220-221, Sept. 1959

Editorialcomments on keeping seals cool.

E-024
Elonka, S.
Metallic O-Rings Have Come of Age
Power, V. 103, 12, pp. 200-1, Dec. 1959

B

These rings seal a variety of chemicals, and gasses,
i. e., liquid sodium at lSO0°F. O. 006" - 0.010"
thick resistance welded tube rings. Stainless steel,
304_ 316, 321, 347, Monel, Inconel, Inconel X, may
be coated with silver, Kel F, or teflon. Basic types,
pressures, flange loading. Experimental results.

E-025

Elonka, S.
Handbook of Mechanical Packings and Gasket
Materials

Mechanical Packing Association, 110 pp., 1960

E-026

Elonka, S.
WhaCs New in Seals
Power, V. 106, 189-93, May 1962

Gaskets: Molded-in-place and pressure-lock types
are new.

Fluorocarbon resins team up with inorganic fibers.
Mechanical packings: Rod seal adjust itself; wiper-
scraper design is complete in one unit.
Mechanical Seals: Fluid-balanced and welded metal

bellows types widen sealing ranges.
Piston rings: Teflon is filledwith carbon or glass.
Nylon wear rings also work without lubrication.
O-rings and Lip Seals: Fluoroelastomers, butyl and

polyurethanes give ringsnew temperature scope.
Diagrams, drawings - etc.
Cork and cork rubber, cork and silicone rubber,
teflon and asbestos,etc.
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E-027

Elsworth, L., Holland, L., and Laurenson, L.

Further Experiences With Aluminum Wire Seals for
Bakeable Vacuum Systems

Journal of Scientific Instruments, V. 37, pp. 449-451,
Dec. 1960

Aluminum wire clamped between stainless-steel
flanges and baked at 300°C formed more adherent
joints as the surface finish was decreased from SO to

10p_ in. The A1 joint would notcold weld with a
force of 4 tons per in of 20 SWG wire using flanges

with a surface finish of 10_ in. and the flanges were
indented by the wire. With constant surface finishes,

the strengthof the kl jointwas directly proportional
to the baking temperature above a forming tempera-
ture (250°C at 10#t_ in.J, and was greatest when the
A1 wire was perpendicular to the direction of machin_
ing marks. Seals made between flanges with a tOM,

in. finishhad an adhesion strength of 354 Ib/in. o_
wire afterforming with _ force of 5000 Ib per in. of
wire and baking at 400°C.

•E-028 B

Engelking, F.S., Keys, M.C.
Resilient Face Seals for Tractor Final Drives

S.A.E. Transaction 66, pp. 75-80, 1958

Reports on efficientperformance of a tractor final-
drive seal, dependent on bellows, bellows-boot opera-
tion, seal load and area, seal material, wear washer,
and gasket structure.
Curves and testdata presented.

E-029

Engle, R.W.
Leaktight Seals for High-Pressure Valves and Piping
Product Engineering , V. 32, pp. 72-75, April 24, 1961

Seal choices for pressurt_sabove 1500 psi, and at a
temperature range of -20 to 275F.

E-030

Engstr and, W.D.
High Pressure Sealing Fasteners
Assembly and Fastener Engineering, V. 4, pp. 35'37,
Feb. 1961

A fastener designed to seal against the leakage of
liquid or gaseous media or the transfer of pressure
differe nti als.

E-031

Evans, E.C., Babelay, E.F.
Removable Bowl Cold Trap

Rev. Sci. Instzum., V. 23, pp. 249-2S0, May 1952

The bowl of the trap has a ground flange at the open
end. This flange fits a metal flange of the system's
tubulations which retains a neoprene or gum rubber
gasket and is sealed to the system by action of the
atmosphere. In order to improve vacuum tightness

it is recommended to coat the gasket with Apiezon
grease.

E-032 T

Evans, R.G.N.
Methods of Sealing Sleeve Bearings
Product Eng., V. 8, No. 3, pp. 110-1, March 1937

Twelve drawings on seals as applied to plain or
sleeve type bearings for retaining lubricant or exclud-
ing foreign material.

Presentation covers leather packings, brome rings,
"V" formed spreader ring, and labyrinth seals. NO
technical data.

E-033

Evans, W.P., Landen, E.W.
Radioisotopes Can Do the Otherwise-Impossible;
Gasket and SeaI Evaluation

SAE Journal, V. 67, 74C-74D, Aug. 19S9

A radioactive tracer, cesium 134, was added to the
coolant, for an accurate check for leakage into the

crankcase, or other leakage paths. Engine parts sus-
pected of allowing leaks could then be autoradio-
graphed on X-Ray film after engine disassembly. Data

results, photographs, and curves presented.

E-034

Everett, M.H. ,and Gillette, H.G.
Squeeze Type Molded Packings
Machine Design, The Seals Book, pp. 68-76, Jan. 19,
1961

Most common type, the O-ring. They work under the
principle of controlled deformation. Pressure from the
combined fluidproduces the deformation which causes
the elasticO-ring to seal.
Applications include reciprocating, oscillatingand
rotating devices.
Operating range -65 ° to + 225°F for polysulfide poly-
mer and -130°F or lower and as high as SOO°F for

silicone polymers.
Hexafluoropropylene and vinyldene fluoride copoIymers
are also used. They show excellent resistance to a
great number of fluidsand chemicals, -40°F to 600°F.

E-035
Everett, M.H. and Gillette, H.G.
Static O-Ring Seals
Machine Design, The Seals Book, pp. IO0-102, Jan.
19, 1961

All st2atic O-ring seals are classified as gasket type
seals. Easier to apply than dynamic O-ring seals.
Pressures as high as 25,000 psi can be seiled. Once
the O-ring is installed, the operating pressure keeps
the O-ring sealed against the metal clearance areas.

Some types of silicone materials will function within
the -130 to +500OF range.

E-036

Exline_ P.G.
Leakage in Capillary Seals of Hydratdic Valves and
Pumps
Prod. Engng., V. 17, pp. 290-296, April 1946

Formulas for calculating the volume of leakage of
viscous fluids through concentric and eccentric radial

clearance spaces are given.
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F-001
Faber, P.
Designing Labyrinth Stuffing Boxes For Steam
Turbines
Power. Sept. 8, 1908

Gives a method for calculating packings of
labyrinth stuffing boxes, graphical solution.

F-O02
Fabian, R. J.
Materials For Gaskets, Packings And Seals
Mat. in Design Engrg., V. 50, pp. 111-126,
Dec., 1959

Hundreds of materials and composites are available
for sealing fluids under static or dynamic conditions.

F-003
Fairbanks, F. L.
Packing For Ammonia Compressor Stuffing Boxes
Power, V. 43, pp. 179-81, Feb. 8, 1916

Various kinds of ammonia packing are illustrated -
and described. An asbestos fabric and rubber, self-
centering ring is a sensitive and excellent packing.
A fibrous sectional wedge ring with cushion gives
good service on the rod of a pump discharging 200
gal. per rain. of anhydrous ammonia, 24 hours per
day, with no odor of ammonia at the stuffing box
or from the rod.

F- 004
Faley, R.L., Long, I. P.
High Temperature Seal For Gas Chromatography
Detectors
Analytical Chemistry, V. 32, p. 302, Feb., 1960

Describes the modification of the Crawford Swagelok
tube fittings to mount a gas chromatography hot
wire detector. Temp. up to 500 C, and pressure to
50 psig

F-005 T
Fanestiel, A.
Mechanical Shaft Seals For General Refinery
Service
Oil and Gas Iournal. V. 49, pp. 56-61, Feb. 1, 1951

Discussion of application of three seal types to re-
finery service: stuffing box with cage ring. double
mechanical face seal with seal oii between, and
single mechanical face seal.

F-006 B
Farman, R. G.
Studies Of Relaxation Characteristics Of Non-
metallic Gasket Materials
India Rubber World, V. 123, 5, pp. 6`/9-82,
& 685, March, 1951

Describes a relatively simple apparatus designed
for determining the relaxation characteristics .of
gasket materials at room and elevated tempera-
tures to stimulate actual field conditions.
Data curves presented.

F-O0`/
Farnsworth, S. H.
Metallic Packing For Valve Stems
Power, V. 41, 648, May 11, 1915

A modification of packing on Corliss type valve
stem.
Drawings for two types

F-008
Faunce, S.F.
Metallic Seal And Gland For Static Sealing Applica-
tions In Aircraft Power Plant Fluid Systems
WADC Tech. Rpt. 56-3`/8, June, 1956

F-009 T
Fawcett, J.R.
Fluid Seals For Rotating Shafts
Mech. World Engr. Record, V. 130, No. 3369,
pp. 121-5, Aug. I0, 1951

The choiceof sealsto preventlubricantfrom
escapingalong a rotatingshaftdepends on the nature
of fluid, its pressure anfftemperature, shaft speed,
and permissable leakage. Discussions of seal arrange-
ments, to give protection in two directions and
synthetic rubber oil seals with reinforcing washer to
withstand higher pressures ate included.

F-010 T
Fawcett, J.R.

O-Rings And Their Application
Machinery (London)V. 82, No. 2108, pp. 677-8,
April, 1953

Article discussing efficiency and requirements of
effective sealing up to 40. 000 lbs. per sq. in.
pressures. Ratios for size, hardness and housing finishes
discussed.

F-011 B
Fawcett, J.R.
Pressure Seals For Reciprocating Parts
Hyd. Put. Transin. Part I - V. 1,2, pp. 9'/-100 -
Feb., 1955

Part If- V. I,3, pp. 154-5`/ -
Mar., 1955
RotatingSeals Part111- V. 1,5, pp. 293-5,May, 1955

Part IV - V. I.6, pp. 249-52, June, 1955

F-012
Fawcett, J.R.
Pressure Sealing By O-Rings
Engineering. V. 185 pp. 314-315. March '/. 1958

• _ .... 8al_,. :. , , , _,_, . ._

Static O-ring applications are illustrated with
pressures to 3500 lb. per sq. inch.
Dynamic applications are also discussed together with
their limitations.

F-013
Feather, L.E.
Gasketed Joints For Electrical Equipment
Product Engineering, V. 28, pp. 183-188, March,
1957

Requirements imposed on gaskets and gasketed joints
for all types of electrical equipment are so diverse
that no single gasket material can be used universally;
in fact, the ideal marerial is seldom found for any
application.
Choice of material and joint design involves four
basic criteria; these togehter with specific gasket
materials are discussed.

• Application suggestions are likewise covered.
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F-014
Fedor, J.V.
A Sommerfeld Solution For Finite Bearings With
Circumferential Grooves
A.S.M.E. Paper No. 69 - Lub - 4, 6 pages

The author develops a method of solution of the
Reynolds differential equation for full journal
bearings that circumvents the usual algebraic com-
plexity. The bearingconsidered by ttie author is
similar to a buffered-bushing type seal. Calculation
of bearing end flow.

F-OI5
Fekete, K.
Similarity Considerations For Radial Face Seals
Escher Wyss News, V. 34, No. 2/3, pp. 46, 47, 1961

The characteristic non-dimensionalparameters or
dynamic similarity criteria of the radial face seals
can be determined by dimensional analysts.
Formula development, schematic drawings, test
results, data curve are presented.

F-O16
Felter. L. E.
Babbitt Packing For Steam Joints
Popular Mechanics, V. 34, 448-9, Sept., 1920

F-017
Fenner, A. J., Willoughby, G.
Gas Seal For High Temperature Extensometer
Tensile Tests In Inert Atmospheres
Journal Scientific Instruments, V. 31, pp. 472, 3,
Dec., 1954

A silicone rubber moulding closes the lower end of
a tube, and stretched over the lower straining bar
of the machine. The extensometer arms are then
passed one b_, one through the appropriate rectangular
apertures an_ attached to the ends of the test piece.
400oc for 100 hours, 600oc for 70 hours. Discussion,
data curve and photo.

F-O18
Field, H., Jr.
DesignOf HydraulicSystems, PackingsAnd Their
Application
ProductEngineering.V. 18, pp. 100-4,
February,1945

The problem of selectinga fluidsealor packingis
isdiscussedasto materials,typesavailableopurpose
ofthe seal,installationproblems,and advantages
and disadvantagesofeach type ofpacking.
Compressionpacking, U-cuppacking. V-ring
packings,O-ringpackings,high pressurepackings.
Asbestos,yarn, cottony/trn,hemp, cork, leather,
rubber,lead,tin,graphite,etc. used separately
and combinations. Drawings and detailed
descriptions.

F-019
Finkel, J_
Schwabe Stuffing-box
Zeitschi.Vereines Deutsch Ing., V. 4%
pp. 1049 - i051, July18, 1903 (communicated at
the meeting of Westf'_RischesBezirksvereinNov. 18,
1902)

Inthisstuffin$box, speciallydesignedforhigh
pressures, anasuper heated steam at 320°C, the
packing rings are made of cast iron owing to the
ease wrrh which this acquires a fine glass-hard
polish Five or more such rings, split at three
places on the periphery, are carried enclosed be-
tween outer cast-rion rings in the chambers bored

out for them, play in all directions in the plane of the
rings being obtainable. A device is shown by which
the leakage past such a stuffing box is measured on a
high-pressure cylinder. The mean temperature of the
interior of the cyttnder was 225oc. Diagrams show
the pressure and temperature distribution in the
stuffing box.

F-020 T
Fisher, E. W.
Considerations In The Development Of Roll Neck Oil
Seals *,,

Iron & Steel Engr., V. 27, 5, pp. 92-5, 96-8,
May, 1950

A briefreviewof some ofthe failuresand limitations

ofllpgarterseals,and considerationsforimprove-
merit.

F-021
Fisher, E. W.
Seals And Closures
Lubrication Engrg., V. 9, pp. 190-194, Aug., 1953

Seals and closures retain lubricants in bearings.
Two general class/fications (a) contact and (b) non-
contact. Examples are given of each type and ad-
vantages and disadvantages of each are 1tared together
with design considerations. New synthetic materials
listed are silicone rubber and teflon, advantages and
disadvantages of each are given.

F-022
Fisher, E. W.
Packing Construction Is Usually Tailored To The
Specific Application
The Plant, V. 15, pp. 57759, May, 1957

Braided packings for shaft seals; their construction,
materials and applications. Types discussed are
fiber, including jute, cotton, ramie, rayon and flax;
asbestos; meta_braids; teflon plastic; asbestos plus
teflon; fiber plus rubber; metal foil wrapped around
fibrous or non-metallic cores; "plastic" packing,
called plastic because it is formable and not because
of its material; and ring packings.

F-023
Fisher, E.W.
Take Care Of Oil Seals For Longer Bearing Life
Iron Age, V. 181, pp. 110-111, March 13, 1958

Recommendations on the handling of oil seals prior
to installation are made together with general
installation and maintenance instructions.

F-024 T
Fisher, M.J.
An Analysis Of The Deformation Of The Balanced
Ring In High Pressure Radial Face Seals
Intl. Conf. on Fluid Sealing, Paper D4, April 1%19. 1961
British Hydromechanic Research Association, Harlow,
Essex, England

The deformation has been determined by applying
cylindrical shell theory, and for a particular seal it
is comparable to that of the stationary carbon face.
It is shown that this deformation depends markedly
on the position of the static seal between the ring
and the shaft.
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F-025
Fitch, L.E.
Development Test On Hydro-Pneumatic
Equilibrators For 155 MM Gun Carriage Ml,(2nd
Report, 30th Report On Ordnance Program
No, 5084)

P.B. 33947, Off. Tech. Serv.,47 p. Oct.. 1943

Tests were made to determine the effect of sub-
zerotemperatureson the funcdonlngofthe
complete hydro-pneumatic equilibratorsand the
effectofthe losson hand wheel efforts.A com-

parisonofhydro pneumatic equilibratorshaving
standard silver packings, with pneumatic
equilibrators having experimental neoprene packing,
indicated that the Iatter are superior both fn de-
sign and performance. Drawings and photographs
are included.

F-026
Fitts, J.S.
Testing Of 304 Stainless Steel Metal Boss Seals
General Electric Co., Aircraft Nuclear Propulsion
Dept., Cincinnati, Ohio
DC60-2-I12, ContractAT(II-I)171, Feb. 9,
1960, 18P

A series of tests were performed to determine the
sealing effectiveness and reusability of MS2438'2
304SS metal boss se_tls. Operating pressures up to
3000 psig and at -6fi to 600OF.

F-027 B
Fletcher, P. J.
Assessing The Performance Of U Rings Used As
Piston Seals In Hydraulic Pit Equipment
Hydraulic Power Transmission , V. 3, 83 pp. 534-9,
Sept. 1957

F-028
Flick, F.
Hydraulic Seals
Machine Design, V. 20, pp 139-44, Nov., 1048

Factors to consider in selecting sliding types of
packing for hydraulic cylinders of types _sed in
machine tools; development of leakproof seal
assemblies; discussion of seal types, efficiency,
ea_,use of chatter, advantages o_eup seals, metallic
seals, piston rod seals andstatic seals.

F-029
Fornesi, R.
Mechanical Seals For Slurry Service
Industrial & Engrg. Chemistry, V. 51, pp. 59A-60A,
Nov. I959

A slurry is a mixture of a liquid and undissolved
solids, either amorphous or crystalline. Amorphous
solids are usually not abrasive but willgum up seal
springs. Springs must be located out of contact with
such slurries. Crystalline solids are usually abrasive.
Three mechanical dynamic seal configurations are
presented for abrasive slurries: (1) a single seal with
a clear liquid injected at a pressure slightly abQve
the pressure on the stuffing box_ thus isolating the
seal from the abrasive pumpage; (2) double seals,
one at each end of the stuffing box with an outside
source of liquid to lubrioate the seal faces from
within the seal cavity; (3) single seal with a quench
style gland for use only _th slurries where abrasive
conditions are caused by ei_tact of the liquid wifla
the atmosphere.

F-030 T
Forrest, J.
Oil Seals For Rotary Shafts
Trans. of the Institute of Rubber Industry, V. 20,
pp. 212-214, 1945

This paper records advances made inthe use of
molded synthetic rubber sealing members.

F-081
Forrester, P.G.
Frictional Properties Of Oil Seal Materials
Engrg., V. 164, pp. 121-124, Aug. 8, 1947

Tests were made to determine amount of friction

between an oil-seal lip and the rotatin_ land for
restricted areas of contact and low sliding velocities.
The oil seal materials used were four types of leather
and two types of synthetic rubber and three lubricants
of standard service grade.
Experimental results are shown in table form.

F-032
Forrieres, R.
Dete_rioratio(a Of Rub bet' Gaskets
Gas Journal(London), V. 207, p. 3821 Aug. 15, 1934

F-039
Forte, T., Harrington, D.B
Demountable Metal Vacuum Seal
Rev. Sei. Instr., V. 28, pp. 585-6, July, 1957

Flanges are serrated on their inner surface, and are
mechanically bonded to the pipe by expandin_g the
pipe into the flange. A small length of pipe zs
allowed to protrude beyond the flange, and the di-
ameter of this short length is fixed aecuratel)r during
the simple expanding process by using a retainer
plate. The seal is made by pinching a 0.20" flat
ring of 2S aluminum between the turned ends of the
pi1pc .
Rubber, teflon, copper, silver, or gold may be used.

F- 034
Fox, Z.
Seals For Preventing Oil Leakage In High Speed
Superchargers
Prod. Engrg., V. 17, pp. 158-162, Feb. 1946

Methods of preventing oil leakage through openings
for shafts in gear eases and hearing housings of high
speed superchargers where pressure differentials exist
across the seal.

Design features and performances of ring, labyrinth
and contact types of seals are discussed and their
relative advantages compared.

F-035-
Frazier, E. C.
Design For Economical Gasketing
Prod. Engng., V, 22, pp. 139-144, July, 1951

The design, selection of material, and manner of
specifying gaskets has a significant effect on joint
cost and effectiveness. Factors involved are charted
and illustrated to further the discussion.

F-036
Frazier, E. C.
New Paper Materials Find Use In Gaskets, Oil
Filters, And Embossed Sheeting
Mat. & Methods, V. 38, pp. 92-93, Aug., 1953

A new family of paper materials composed of fibers,
synthetic rubber or resins, and sometimes ground
cork, have been developed by Armstrong Cork.
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F-037
Frazier, E C.
How To Select, Specify And Use Nonmetallic
Gaskets
Mach. Design, V. 26, pp. 158-188, Nov., 1054

Manual deals specifically with gaskets. Its purpose
is to give specific design guidance in their selection
and use. Fundamental principles of gasketing are
stressed, and significant characteristics of the
numerous available gasket materials outlined.Mate-
rials covered are principally those having a broad
field of use, as contrasted to specific purpose
materials.

F- 038
Freedman, R. A.
What You Should Know About O-Rings For Air
And Oil Circuits
App. Hydraulics & Pneumatics, V. 12, pp. 128-130,
July, 1959

From maintenance standpoint, O-rings involve
problems of hydraulic leakage and pneumatic lubri-
cation; maintenance inspection of seals revolves
around two questions; how many drops of fluid must
seep past hydraulic O-ring before they indicate
objectionable leak and how must air seep past
dPneumatie O-ring before there is indication of

amage; to understand hydraulic problem of leakage
and pneumatic problem of lubrication, it is neces-
sary to consider special features of O-rings
separately.

F-039 B
Freeman, A. R.
Gaskets For High Pressure Vessels
Mechanical Engineering, V. 74, 12, pp. 969-72,
Dec., 1952

The gaskets described in this paper are suitable for
pressures of the order of 50, 000 lb/sq, in. The
most successful seals ensure that the contact
ressure is increased as the fluid pressure increases.
ubber O-rings, delta rings, and other gaskets also

described.

F-040
Freeman, A. R.
Eight Gaskets For High Static Pressure
Product Engrng. Annual Handbook, I. 30- J. 33,
1955

Methods of sealing the heads of vessels subjected to
high static internal fluid pressure are described.

F-041
Fremlin, J. H.
A Quick Release Seal For Vacuum Desiccators
J. Sci. Instrum., V. 29, p. 236, July 1952

Many all-glass vacuum desiccators are sealed
simply by greasing the surface of the Lid and the
body. After evacuation, and in cold wearer, it is
often difficuk to remove a lid sealed in this
manner. The use of a rubber ring is suggested stuck
to one of the surfaces between the lid and body.
The rubber, compressed during sealing, expands
slightly after release of the vacuum, and con-
sequently the lid can be lifted away freely. Rubber
of 40 Shore hardness should be used.

F- 042-
Fremlin, J. H.
A Flexible Vacuum Joint
L Sci. Instrum., V. 29, p. 267, Aug. 1952

Design developed which provides for a flange on
the main vacuum system, and a flange on me moving
shaft, joined by a length of rubber tubing, which is
supported internally by a helical wire spring. The
rubber tube is clarfiped to the flanges by brass bands.
A floating ring in the tube prevents it from collapsing,
Butyl rubber with a leak rate of 0.05 microlltetS pet
see were used. The diameter of the hub should be
100 smaller than the system, and shrunk on to the
flanges.

F- 043
French E. P., Newton, A.
A High Vacuum Rotary Seal
Nucleonics, V. 10, p. 66, Mar. 1952

The seal consisted essentially of a rubber diaphragm
clamped between the upper and lower half of the
housing, the center of which allowed a wobble shaft
connecting the driving shaft on the atmospheric side
with a driven shaft on the vacuum side to pass. The
seal was effective down to a pressure of 3 x 10 -5 mm
Hg.
Drawing included.

F-044
Froede, W. G.
Seals Among NSU Developments On Rotating
Combustion Engines
S.A.E. Journal, V. 69, pp. 50-56, April, 1961

Reports progress on seals for Wankel engines, as well
as on spark plugs cooling, fuel consumption and over-
all durability. Drawings, data curves, pictures.

F- 045 T
Frolich, M.
Turbine For Cooling A Fluid By Expansion
U.S. Patent, 2,910, 328, October 27, 1959

Design provides a labyrinth which can be supplied
with gas from an accumulator upon stopping the tur-
bine. This prevents hot oil vapor from leaking from
the bearing cavity into the turbine.

F- 046
Frosse], W.
Hydrodynamic Shaft Seals
Engrs. Digest, V. 18, pp. 18-20, Jan.,1957

Describes a threaded shaft seal providing seating by
dynamic means, without wear and with minimum
friction, as there is no direct contact between the
stationary and rotating parts. Although primarily
developed for liquids, this seal, fitted in a sleeve
is also suitable for gases. Tests were run at speeds
of 100 to 2000 rpm. Sealg only when equipment is
running.

F- 047 T
Frossel, W.
High Speed Lubricating Oil Pump (in German)
Konstruktion, V. 12, No. 5, pp. 195-203, 1960

Determination of the effect of thread form on the vis-
cosity type pump. The application was for lubricatinjg
oil pumps for high speed machinery. Tested V threaa,
trapezoidal thread, truncated threads, each in three
sizes, 0.03 to 0.5 ram, clearance at 1500 to 15, 000
rpm, in 50 mm alia. pump. Surface speeds were 3.93
to 39.3 mps, oil viscosity 20 cs at 20VG. Test results
shown.
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F- 048

Fujiwara, E. J. and others

Compounds For High Temperature Fuel Seals
Rubber Age. V. 82, pp. 1016-1020, No. 6, March,
1958

Apparatus for determination of physical properties
ofelastomeric materials at temperatures to 400oF.
While immersed in aircraft fuels; machine in-

corporates fixed metal bellows filled wi_h hydraulic
fluid as unit in which pressure will reflect stress
applied to O-ring; of materials tested, Viton A
vulcanizates appeared to be of most interest for
high temperature seals.

F- 049

Fuller, D. D. (Editor)
Gas Lubricated Bearings
Proc. First International Symposium on Gas-
lubricated Bearings, Office of Naval Research,
ACR-49. Oct. 26-28, 1959

T

Twenty papers on gas-lubricated bearings. The
appendix B is a revised version of "A Bibliography
oD Gas-lubricated Bearings" by E. B. Sciulll.

F-050 B

Furuhama, S.

A Dynamic Theory Of Piston Ring Lubrication
Bulletin of Japan Society of Mechanical Engineers
Part I - V. 2, 7, pp. 423-8, 1958 (Analysis)
Part H - V. 3, 10, pp. 291-7, May, 1960
(Experiment)

It has been found that at high engine speeds the oll
film between a piston ringand the cylinder wall is
not ruptured at T.D.C. when the piston speed is
zero.

F-051

Fuschillo, N.

Sliding And Rotating Mechanical And Electrical
Feed-through Seals Into A Vacuum

Am. J. Phys, V. 26, p. 400, Sept., 19fi8

Low cost rubber seals[or use in vacuum systems at
pressures down to 10" MM Hg are described. The
seals permit almost unlimited rotational and

longitudinal freedom as well as provide a reliable
andeasil), demountable feed-through system for
electrical connections. •

/
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G-OOI B

Gahus, J.
Centrifugal Pumps In The Chemical Industry
Chimie et Inc., V. 63, 1, pp. 34-9_ Jan. 1950 (In
French)

This article isa discussionof packifigsfor centrifugal
pumps used in the chemical industry and the author
shows that from a common sense point of view u well

as from experience pump stuffin_boxes should be
allowed to leak. Use of the radlal-face seal (mechan-
ical)isadvised in the most difficultcases where leak-
age isunacceptable. _......

G-002 B

Galloway, C.W.
Evaluation Of High Temperature Hydraulic Seals To
Temperatures _)f SS0°F - Part I Mechanical Evalua-
tion
W.A.D.C. Tech. ReportsS7-76, 143 pp., Feb. 19S8

Report describes testto eyaluate and develop sealsfor
use in hydraulic systems using OS-4S or/vUX)-8200

fluidsat temperatures of 400°F _ $_0°F respectively,
The scope of'the program includeT_a_s of various
shapes and forms as well as theirmethod of installa-

tion and the material from which they were manu-
factured. .

G-003 r l

Galloway, C.W.
Designing A Seal For The DC-8
Hydraulics and Pneumatics, V. 14j pp. 89-91, Feb.
1961

Description of a teflon slipper seal with a square rub-

ber loading ring, developed to prevent leakag e of
hydraulic fluid in the DC-8 I_nding gear.

G-004

Galpern, H.N.
Aircraft Gasket Compounds
Rubber Age, V. 90, No. 4, pp. 621-626, Jan. 1962

An evaluation of the compatibility of a fluorocarbon
elastomer with various silicone lubricants under a

wide range of temperature conditions.

G-005

Garba, J.
Preliminary Evaluation Of Helium Couplings For The
6K Motor

Jet PropUlsion Laboratory, P i-3, April 21, 1959

Seals, O-ring design, and testof special O-ring tube
joint.

G -006

Gardner, A.R.
Beat The Heat With Pyrolytic Graphite
Prod. Engng., V. 33, pp. 72-75_ Jan. 22, 1962

High temperature strength and two kinds of electrical
and thermal conductivity make this a material to
watch.

Chart Compares its properties to tungsten, copper,
stainless steel (310) and commercial graphite.

G-O07
Gardner, D.B.

Recirculating Water Systems And Mechanical Pump
Seals

Air Conditioning, Heating g Ventilating_ V. 57,
pp. 57-9, Dec. 1960

The performance of mechanical pump seals can be
controlIed by certain application and installation

procedures which: cailbe _tili_edinlboth Cio_ea and

open recir_ulatingwater systems. Seal failure cause
and prevention. Photograph examples of seal failures.
Carbon and ceramic mating rings.

G-008

Gardner, W.W. _ and others
Hydrostatic Thrust-Type Shaft Seal For Hydrogen-
Cooled Generators

Power Apparatus and Systen_ (AIF_}Traus.), V. 78,
pp. 6S3-659, Aug. 1959

The seal is essentially a hydro_atically lubricated
thrustbearing in which the thrustload to be supported
by the oil film consistsof the spring force, the force
produced by the hydrogen pressure acting on the end of
the seal ring, and the O-ring and support-pad friction
forces remlting from axial movement of the shaft.
These _roes are balanced by the oii film pressure

distributionmaintained by the oil-supply system at the
face of the seal. The seal has a babbit_ed face. It is

suitable for hydrogen pressuresabove 30 psi and up to
75 psi.

G-009
Garner, L.P.
Machined Metal Stuffing Box Seals Adal_ed'_To High"
Vacuum Technique

Rev. Sct. Instruments, V. 8, pp. 329-332, Sept.
1937

Vacuum seals machined from metals and adapted to
vacuum technique are described and shown in several
forms suitable for Joining metals and!g?l_sscomponents.
Precautions in construction and use are _ven.

Dimensioned working drawings for several sizesof one
type are shown.

G-OIO ,
Garrod, R.I.
A Compact Sliding Vacuum Seal
J. Sci. Instrum., V. 28, p. 187, June igsI

The author describes an O-ring type of joint allowing
for translatory movement. The flange of one of the two
pipe sections is fitted with a V-shaped groove to accom-
modate the O-ring. The flange of the adjoining pipe

- section isrecessed over a certain width of the flange,
to a depth that 7 percent compression permits the two
flanges tO touch.

G-011

Gartmann, H.
Boiler Feed Pumps For Supercritical Pressure

Mech. Engng., V. 80, pp. 51-54, Jan. 1958

Seals for a high pressure pump in a 125,000 kw steam

plant designed for a supercritical steam pressure of
4500 psig are discussed.
The sealing of the high pressure pump, withAts suction
of 2065 psig and 510.9°F temperature, required care-
ful consideration.

The seal bushings selected were of the floating type
with a close tolerance between the shaft and bushing,

and a large clearance between the bushing OD and the
surrounding housing. One end was sealed by a lapped
radial face against a matched face in the case.
Satisfactory results are obtained when a fluid having

good lubricating properties is used as a sealing medium.
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G-012
Garvin, J.M.
Designing A Seal For Very High Pressure
Applied Hydraulics, V. I0, pp. 141-I45, May 1957

To seal 45,000 psi. Careful consideration must be
given to every detail of design and construction.
Starting with the basic principles of seals and weigh-

ing every step on the way.
Step-by-step description of how such a problem was
solved, with insight into some of the reasons why
packings work or fail.

G-013
Gastineau, R.L.
Hollow Metallic O-Rings
Machine Design, The SeaLs Book, pp. 113-114, Jan.
19, 196I

Hollow metallic O-ring gaskets possess certain
characteristics under operating conditions that static
rubber O-rings do not. Under very high pressures,
clearances for rubber O-rings must be prohibitively
small to prevent rubber extrusions. Temperatures are
limited to temperatuPs be Iow the decomposition
temperature of the rubber. At the other end of the
scale, under a high vacuum,rubbers give off gases
of their own, thereby destroying the vacuum.

G-014

Gel'man, L.J.
Centrifugal Pump For Amalgam
Order from OTS or S.L.A. - Translation No. 51-27179

The construction of shaft packing for centrifugal pump
was made for the purpose of eliminating contact
between the amalgam and atmosphere°s air and test
was made to determine the efficiency of pump shaft
packing.
Experimental data.

G-015
Gerberich, D.E., Kurlovich, D., and others
Experimental Investigation _ Optimum Inclosure
For '10" Section Synthetic Rubber Seal Ring
WADC Tech. Report 53-319, Aug. 19S3

G-O16 T

Gercke, M.J.
Flo_v Through Labyrinth Packing
Die Warme, V. 57, pp. 513-5!7, 1934
Abstract-Mech. Engn.,V. 56, pp. 678-680, 1934

A {low equation is derived by considering a series of
nozzles. The final equation does not assume constant
flow area, but ff constant area is assumed, the result
is identical to Martins equation. The use of the
equation under different operating conditions is dis-
cussed, and the influence of a direction of flow with
radially arranged labyrinths.is considered.

G-017

Gercke, M.J.
Labyrinth Packings and Centrifugal Force (In German)
Waerahe, V_. 58, pp. 529-34, Aug. 17,_1935

Analysis of effects of centrifugal force on flow-
through packings as basis for quantitative determina-
tion of effect in any particular case, taking steam
pressures into consideration, special reference to
steam-turbine packings.

G-018
Giaimo, E.G., Jr.
Ring-Type Teflon Gasket
Review of Scientific Instruments, V. 26, p. 520,
May 1955

The gasket consists of a teflon ring, machined in from
the edge resulting in a IrU" shaped cross section. A
toroidal helical spring is loosely laid in the groove
around the outside of the ring. After the initial load-
ing has taken place, the spring becomes partially
imbedded in the teflon_ which prevents it from mov-
ing. The sealing action is accomplished by producing
a radial force as a result of an axial one. Design
data and service results presented, as well as drawing.

G-019
Gilchrist, R.R.
Application Of Cold Drawn Seamless Steel Tubes For
Hydraulics
Compressed Air G Hydraulics, V. 23, pp. 159-163,
No. 263, Feb. 1958

Discussion of seamless hydraulic ram cylinder manu-
facturing methods, surface finishing techniques, seal
types, performance, and operating characteristics;
dependence of operating cycles, on surface finish,
and effect on seal failures; recommended surface
finish tolerance for medium and heavy duty cyIinders.

G-020
Gilhart, J.s.
Graphite-To-Metal Seal Screening Tests
Babcock and Wilcox Co., Atomic Energy Div.,
Lynchburg, Va., BAW-10S3, Contract AT(30-1), 1940,

21 pp., Sept. 1958

A seal which will hold bismuth with a practical inter-
face contact pressure was developed between graphite
and steel.

G-021

Gill, J.S., Marshall, W.L.
High Pressure Vessel Incorporating A Teflon Gasket
For Use To SO0°(: And 1000 ATM
Rev. Sci. Instrum., V. 32, No. 9, 1060-2, Sept.
1961

A small vessel is described, believed to be leakproof
at a temperature of 500°(: and at the hydrodynamic
pressures up to 1000 arm. Details of the design are
given and the use of the vessel in the determination of
solubilitiesin aqueous systems isdescribed.

G-022
Gillespie_ L.H.
How To Design With Teflon Packings
Applied Hydraulics and Pneumatics, V. 12, pp. 121-

124, July 1959

Advantages of teflon for seals are; its almost complete
chemical inertness, wide useful temperature range, and
the lowest coefficient of friction of any solid material.
Since no lubrication is needed, a possible source of
contamination is removed.
Design considerations are given for using teflon in lip
seals of the Cup, Rod, U, and V-ring types; also for
squeeze-type seals of the square, wedge, and O-ring
types.

G-023 B

Gillespie, L.H.
How To Design With Teflon Piston Rings
Appl. Hydraulics and Pneumatics, V. 12, 10, pp. 128-
30, October 1959

Article covers properties, starting friction s design
factors, reinforced resins, piston ring wear, tolerances

and finishes, and rotating seals.
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G-024
Gillespie, L.H.
Mechanical Seals - Design, Materials, Installation
Applied Hydraulics g Pneumatics, V. 13, pp. 90-92,
Feb. 1960

Brief description of the various types of dynamic shaft
seals and a short glossary of dynamic seal terms.

G-02S

Gillick, T.J., Jr., and Magnant, F.J.

Synthetic Fiber Felt
Prod. Engng., V. 28, pp. 178-182, July 1957

Properties of synthetic felts for filters, seals, _icks,
and gaskets at service temperatures above 200 F;
major types are simple interlock, woven insert, pre-
stretched and shrunk, and thermoplastic bonded;
tables show tensile strength and elongation of fibers;
effect of structure on properties; coefficient of friction
of synthetic fiber felts against glass, deformation and
set at $8.6 psi load, wicking and oil absorption and
physical properties of seven fibers.

G-026

Giordano, F.
Less Leakage Now With Shaft Seals
Product Engineering, V. 31, p. IS, Dec. 19, 1960

New seal design and a new method_of finishing the
surface of a rotating sh_ft have combined to reduce
seal leakage at high pressures and operating speeds.
The back up ring is prevented from rotating, but free
to move a small distance radially. The back up ring,
therefore, tends to follow rather than oppose shaft
movement. Test results discussed.

Drawing included.

G-027 T
Glaeser, W.A., Allen, C.M.
The Friction And Wear Of Refractory Materials For
Use In High Speed Mechanical Seals
Int. Conf. on Fluid Sealing, Paper F2, April 17-19,

1961 (30 pages), British Hydromechanics Research
Association, Harlow, Essex , England

The role of physical properties of ceramic and cermet
materials in relation to their high speed, high tem-
perature friction, wear, and surface degradation, as
applied to unlubricated radial face-seals. Speeds up
to 360 ft/sec, temp. 1000°C.

G-028

Goldoftas, T.
Shape Of Seals
Hydraulics and Pneumatics, V. 14, pp. 75-82, Nov.
1961

Tabular charts listing seals by shape, and divided into
elastomeric, leather, and metallic seals. These
charts are limited to pressure sealing types for static
and reciprocating applications. Chart information
includes fluid medium, temperature ranges for various
seal materials, maximum pressure, surface finish re-
quired, and seal size range.

rings, and corrugated sheet have been studied. Assem-
blies of studs, bolts, nuts, and washers have been sub-
jected to prolonged loading at 975°F and their contribu-
tion to the total creep deformation studied. The elastic
flexibility of two pair of flanges for 8-inch pipe has
been determined. Tests have been made on complete

steam pipe assembly curves, data, diagrams, etc.

G-030

Gould, J.R.
Water Seal For Stirrers Used In Mixer-Settler Type

•-._ Extractor
Knolls Atomic Power Lab,, Gen. Elec. Co., Sch'dy.,
N.Y., KAPL-104, Contract W-31-109-Eng., Jan. 30,
1956

A water seal was developed to prevent vapor leakage
out of the mixer shaft standpipes of a horizontal mixer-

settler type extractor.

G-031

Graham, J.W., and Zimmerman, W.F.
What's Happened To Cermets ?
Metal Progress, V. 73, pp. 89-91, March 1958

A cermet is a metal ceramic combination. Developed
as a material which would combine the strength of the
metal with the heat resistance of the ceramic.

A1203 bonded by chromium resisted o_idation up to
2200OF for long periods _md 2750_"/_" shorterperiods.
Titanium carbide and chromium combinations were
also tried. These were successfulbetween 1400°F and
2000°F.

Zirconium boride cermets are not attacked by molten
aluminum.

Nuclear energy applications include fuel elements,
controi rods, bearings and seals in alkali-metal heat
transfer media.

Systems for handling liquid fuels for rocket propulsion

have made use of their unique properties, especially in
seals at necessary joints or glands.

G-032

Grasby, R.C.
Seals For Passenger Car Automatic Transmissions

SAE Paper, No. 715, 4 p., April 16, 1956

Seals fallinto two groups; spring loaded oil sealsfor
rotating shafts, and syntheticrubber cup packings for
activating clutches; new materials on which there has
been testor production experience are silicone rubber,
polyacrylate rubber, butyl-acrylate rubber, and teflon;

so called piston packings or lip seals, are basically
synthetic rubber cup packings.

G-033 T

Grasby, R.C.
Seals For Passenger Car Automatic Transmissions

SAE Journal, V. 64, pp. 20-1, October 1956

Four new seal materials show promise in seals for
automatic transmissions. Silicone, polyacrylate
rubber, butyl-acrylate, and teflon are discussed as to
their advantages and limitations.

G-029

Gough, H.J.

Pipe Flanges, Research Committee, FirstReport
I.M.E. Proc., V. 132, pp. 201-340, 1936

The experiments reported fallinto four distinctbut

related groups. Test made to determine the limiting
pressure conditions necessary to maintain tightnessof
a joint at air temperature, the behavior of metal
joints, reinforced asbestos packings, metallic-packing
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G-034

Gray, S.
Bearing And Seal Development
Mechanical Engng., V. 81, pp. 76-80, April 1959

Study of a high-speed rotating-face-type shaft seal
normally used to seal the jet fuel in an aircraft pump.
The seal is required to operate dry at an overspeed of
13,000 fpm and at _)OF. Then it returns to its origi-
nal jet fuel operation with no decrease in sealing ef-
ficiency. For rotors of titanium and tungsten car-
bide, seals of the same carbides and also of "IOO0-F"
carbon graphite were tested, with test results tabulated.
(In the ASME paper, but not in the condensed version,
the development of a Freon-12 shaft-seal design for
an aircraft-type refrigeration compressor was dis-
cussed. )

G-035

Green, L.A., Miles, H T,, Richardson, A.C.
A Dismountable Vacuum Joint For Bakable Glass

Systems
Journal Scientific Instruments, V. 36, pp. 324-325,
July 1959

Describes a joint in which a metal gasket can be used
between glass tubes without the need for a metal
flange; the area of metal exposed to the system gas
is thus kept to a minimum. The Joint is based on a
type made commercially for joining sections of glass
pipeline. A butt Joint is made between two glass
tubes of the same diameter by compressing a wire
ring between the ground ends of the tube.

G-036

Green, R.A.
Test Of Packing Rings Proposed For Use In The B26
Airplane Main Landing Gear Retracting Strut Swivel
Joint
PB 30514, Off. Tech. Services, 6 p., March 1942,
(Army Air Corps Material Div., Memo. Rept. Exp.
M- Si/B840)

The result of life and sealing tests of hydraulic pack-
ing rings. The packing.rings were _olifined:to "U"
cup rings. Table and schematic diagrams are in-
cluded.

G-037

Greiner, H.F.
Rotating Seals For High Pressure
Product Engng., V. 27, pp. 140-143, Feb. 1956

Mechanical seals offer solutions to many extreme
operating conditions where conventional packings
may prove unsatisfactory.
Design factors are discussed.

G-038

Griffis, C.B., Javier, V.S., Wilson, A.

Dynamic Properties Of Elastomers At High Tempera-
tures

Qm. Res. and Engr. Command, Proc. Joint Army-
Navy-Air Force Conference on Elastomer Res. and

Devel., Oct. 1958

G-039

Griffiths, C.A.
Measuring Packing Performance By Work-Factor
Method

Power, V. 7ij pp. 905-907, June I0, 1930

Various testing machines used tO duplicate exact

servics/conditions. The objective in simulative
servic_.tes_ is, obviously, twofold: (I) to weed out

;!_/ .

unsatisfactorymaterial, (2) to evaluate material
which has otherwise met certain minimum require-
ments; comparison on test data given in chart form.

G-040 T

Grinnell, S.K.
Flow Of A Compressible Fluid In Thin Passages
ASME Trans., V. 78, No. 4, pp. 765-771, May 1956

The author rederives the expression by which the data
for Fanno flow in the Gas Table are tabulated. A

simplified analysis ispresented where momentum ef-
fects are negligible. Valid for height to length ratios

of lessthan I/I000. Experimental and comparison
data graphically presented. Discussion by Hughes is
appended.

G-041
Griswold, G.Z.
Selecting Seals And Packings
Mach. Design, V. Ii, pp. 34-38, May 1939

Unit bearing seals-assembled and self-contained parts
made for a variety of comparatively standard applica-
tions are discussed in thisarticle. A few are: spring-
loaded radial type, non-spring loaded, various face

seals, seal friction;bearing overload.

G-042 T

Grobel, L. P:.
Shaft Seal

U.S. Patent 2,314,207, March 16, 1943

This presents a shaft seal design for application to gas
filled dynamo-electrlc machines. The seal, which is
situated adjacent to themain' rotor suppOrt b_ari_gs,
consists of a non-floating buffered bushing in which
the sealant fluid is introduced between two non-ro-
tating seal bushings.

G-043

Groddeck, K.H.
Problems O# Noncontacting High Pressure Stuffing
Boxes (In German)
Forschung and dem Gebiete de Ingenieurwesens, V.
23, pp. 183-95, 1957

Investigation of flow in vortex chambers of labyrinth
packings; formulas developed for calculating flow
velocities at inlet of sealing slits, and leakage;
advantages of new type of stuffing box which permits
reciprocal movement of stationary and rotating parts
of seal in axial direction; means of reducing leakage
in condensing steam turbine.

G-044 T

Groves, G.A.
Study Of Package Seal Housing Design For Liquid

Buffered Floating Bushing "[_/peSeals
Oak Ridge National Laboratory, CF61-II-42, 16 pp.

Nov. 28, 1961

The study compared package sealdesign with a seal
where cavity and service lines are designed as an in-

tegral part of the machinery structure. It isneces-
sary however, in most cases to apply the design con-

cept in the initialdesign of the rotating machinery.

G-045

Grunwald, H.H.
Glands For The Entry Of ElectricalCables Into Pressure
Vessels Containing Or Surrounded By Conducting Liquid
I.M.E. Proc., V. 172, pp. 487-498, 1958

Paper concerned with the theory, design and construc-
tion of seals through which one or more electrical
conductors pass into vessels containing or surrounded
by, non-insulating liquids under pressure.
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H-001
Haakonson, A.
Brake Device Working On The Fluid Brake
Principle
Trans. of Norwegian Patent 44/909/26-58
(A. Capelo - PO Box 46354 - Hollywood 46, Calif.)

HydraulicBrakes, Seals

H-002
Haas, M.
PackingsFor PistonsAnd Valves
Review de Mechanique, 3500 W, Sept., 1898

Discussingespeciallypistonpackingsformarine
engines,operatingwith high pressuresteam, with
many illustrationsof actualpackings.

H-003
Haas, W.
Integrated Seals Simplify Tartar Design
Space/Aeronautics, p. 89, 90, 92, April, 1959

Description of gland-type, mechanical, integrated
seals that are used on the Tartar missile.

H-004
Haberman, N.
O-Ring Test Report
G.E. Co., Aircraft Nuclear Propulsion Dept.,
DC-59-I0-150 Contract AT (11-1)-171, 14 p.,
Sept. 30, 1959

High temperature and radiation testing of silicone
rubber O-rings which are used as pressure seals in
the XMA-1A shim scram actuator disconnect
coupling is discussed.

H-005
Haenle, S.
Contributions To The Strength Behavior Of
Flanges With Welded Neck And The Evaluation
Of The Seating Forces Of Some Soft Gaskets On
The Asbestos Basis
Forchung auf dem C-ebiete des Ingenieurwesens,
V. 23, Ausgabe B, No. 4, pp. 113-34, 1957

A method of calculating the strength properties of
bolted flanged connections with consideration of
the appliedscrew forces and of the initial pressure.

H-006
Hagerty, W. W.
A New Factor In The Design Of Hydraulic Seals
Proc. Nat. Conf. Indust. Hyd., V. 1, pp. 122-129,
Oct. 16-17, 194'/

Paper describes a method of sealing a rotating shaft
against leakage caused by an axial pressure gradient.
In first part of paper the general theory of fluid
motion encountered is presented.
In second part manner in which the theory is applied
to the problem is demonstrated and some general
examples of seal design are given.

H- 00'/
Hagerty, W. W.
DesigningHydraulicSeal
Applied Hydraulics, V. 1, pp. 26-7, 30, Feb., 1948

EssentiaI features of method of seating rotating shaft
against leakage caused by axial pressure gradient;
general theory of fluid motion encountered; appli-
cation of principles of fluid mechanics; development
of sealing element; general design examples and
applications of resulting hydrauh'c seal.

H-008
Hall, C. C.
Care Of Metallic Packings
Paper, V. 28, pp. 17-18, April 13, 1921

H-009
Hamkens, H.
Steam Engine Operation And Maintenance, Piston
Rod Packing
Power, V, 52, p. B21, Oct. 19, 1920

Discussessome forms of softpackings,theirlimitations
and application;alsosoftmetals and castironpacking
rings.Describescare tobe taken when fittingrings.
Drawings included.

H-010 B

Hamlln, C. E,
Seals,The VulnerableGiants
SAE Paper50S, 6 p., ? fig.,April,1959

The effects of pressure, temperature, and unusual
fluids on present-day seals are described together with
some of the recent research work which is being done
in these fields. Diagrams of various types of back-
up rings are shown including the delta and blmaterial
and channel.

H-011
Hamlin, C. E.
Backup Ring Design Affects O-Ring Life
SAE Jour., V. 67, pp. 81-82, May, 1959.Abstract
of SAE Paper 50S, "Seals, the vulnerable giants, "
April, 1959

Effect of various configurations of backup rings on
life and proper sealing of Viton A O-rings at high
temperatures.

H- 012
Hamlin, C.E.
Metal Hydraulic Seals May Be It
SAE Jour., V. 67, pp. 62-63, June 1959. Abstract
of SAE Paper 50S, "Seals, the vulnerable giants, "
April, 1959

Metal piston and shaft seals for high temperature
hydraulic systems are better than elastomers for
thermal cyclin_ and high pressures but are more
difficult to design, Natorq static boss seals of stain-
less steel, Inconel X, and aluminum are leakproof
from -360 to 1000F and 5 to 10, 000 psi for liquids
and gases such as silicate esters, liquid oxygen and
hydrogen, anhydrous ammonia, etc.

H-013
Hammond, R.
Sealing A Rotating Shaft
Chemical Age, p. 199, Aug. 17, 1946

The design configuration on a shaft seal involving a
metal bellows is presented.

H-014
Hanson, A.C. and lnman, G.O.
Limitations Of Tin As Packing Material
Indus. & Eng. Chem., V. 31, pp. 662-3, June, 1939

A11otropic transportation on bearing surfaces of tin
racking causes leakage; addition o f bismuth in tin
will increase hardness and decrease elasticity to
marked degree.
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H-015 T
Hanson, O. P.

Mechanical Seals For Rotary Shafts
Research, V. 12, pp. 61-67, 1959

Fundamental principles of mechanical seals are

discussed by the progressive development of a
definition of a meclSanical seal. Particular attention

given to individual components, balancing, face
pressure conditions, arrangement, limitations, and
c apabi lities.

H-016 T
Harney, D. B.
Shaft Sealing Device With Standby Seal
U. S. Patent, 2,818,286, Dec. 31, 1957

This is a packing gland to be used as an inactive
standby seal. The packing is prevented from activa-
tion by a split annular ring, allowing the use of the

packing compression sleeve and its flanges as the
mount for the normally activated outer seal.

H-OI7

Harper, D. B.
Seal Leakage In Rotary Regenerator And Its Effect
On Rotary-Regenerator Design For Gas Turbines
Trans., ASME, V. 79, pp. 233-245, Feb., 1957

An analysis of rotary-regenerator seal leakage is
presented which predicts the leakage quantity and
the variations of pressure gradient under the

sealing shoe. The verifying results obtained from
tests of a simulated sealing arrangement also are

given.

H-018 B

Harrington, R.
How Hot Water Affects Elastomers

Rubber Age (NY), V. 84, 5, pp. 798-811,

February, 1959

H-019

Hart, L. P.
Compressibility Of Composition Cork
Elec. Wld., V. 118, p. 1640, Nov. 14, 1942
Information on the properties of composition

gaskets for liquid filled electrical equipment.

H-020 :_
Hart, L. P Jr.,
Evolution Of Transformer Gaskets

General Electric Review, V. 53, pp. 34-41,
June, 1950

1) Behavior of rubber-like materials in oil and
Askarel

2) Nitrile rubber compounds
3) Contamination
4) Mechanical properties

5) Compression set
6) Permeability to water vapor
7) Service tests

8) Application
9) Summary

H-021

Hartz, F. J.
Crane Company Seal Leakage Program
Westinghouse Electric Corp., Atomic Power
Division, ContractAT- 11-1- GEN- 14, Subcontract

"/3 (14-349), Jan. 31, 1955. II p.

A program was initiated to compile test data on con-
ventional sealing materials and to investigate methods
of operating valves wherein forces must be trans-
mitted through a pressure Wall. Test results, descrip-
tions of apparatus and measuring techniques, and
conclusions and recommendations are included

H - 022
Hatfield, N. I.

All Metal Reed Seal Evaluation For 0-3000 psig

Pressure, Hydraulic Service
PB-125883, Off. Tech. Serv.

Evaluation tests of all metal reed seals were per-

formed during the first quarter of the year 1955.
Leakage rates and total leakage were accurately
measured while the test shaft cycles through the reed

seals. Physical wear on the seals was determined. At
temperatures of 30OF, test results indicate the feasi-
bility of using an an-metal reed seal in aircraft
hydraulic systems at normal operation pressures up
to 3000 psig AD 97637, Proj. No. 1371, Contract
AF 33(600) - 28968, WADC TR 55-302.

H-023

Hayman. R.L. _ , u.,;'::_v
O-Ring Packings Adapted For 3000 lb. Pressures
Prod. Engng.. V. 16, pp. 56-58. Ian. 1945

A successful method of utilizing synthetic rubber
O-rings in reciprocating hydraulic equipment at
double the maximum pressure previously considered

actical is described.
oblem solved by using leather backing rings on

both sides of the O-rings.

H-024

Hay man, R. L.
Performance Of O-Ring Packings In Rotary Seals For
3000 lb. Pressure

Prod. Engng., V. 16, pp. 190-191, March, 1945

Most frequent application in aircraft hydraulics is on

swing joints, a term applied to line joints subjected
to rotary action. Generally used in lieu of a high
pressure hose.

In developin_ and testing O-ring seals for swing joints,
the largest diameter swing joint required in a 3000
psi application was selected as the critical member.
Two test joints were constructed to same dimensions.

Results of testsgiven.
Tests are also described on a single O-ring seal at
0-3000 psi., pulsating pressure, at a rate of pressure
increase of 200, 000 psi per see.

H-025

Haynes, W. B.
Use Of Metallic Gaskets

Power, V. 47, p. 906, lune 25, 1918

H-026

Hayward, A. G.
Simple Rotary Vacuum Seal
J. Sci. Instr., V. 29, p. 410, Dec. 1952

A 1/16-inch neoprene washer with a central hole
and lubricated with Apiezon wax is held against a
threaded circular base by the rim of a shaft through
the central hole of the washer. The shaft is held in

Sition by a knurled nut screwed onto the circular
se and locked by a knurled screw.
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H-027

Hayward, A. G.
Simple Vacuum Seals
Vacuum, V. 11, No. 3, pp. 262-264, July, 1952

Describes four types: a) simple rotary seal, b) seal
for continuous rotation, c) seal for current lead,
d) air leak seal

Neoprene washer; ring, ball, and washers supporting
pieces. Drawings included.

H-028
Headrick, R. E.

Composite Seal Materials For Extreme Environments
Wright-Patterson Air Force Base, Aeronautical
Systems Div., Tech. Doc. Rept, ASD-TDR - 62 -
286, 23 p., Mar., 1962. Also SAE Journal - V. 70,
pp. 58-63, Oct. 1962

Evaluation of metal fiber skeletons impregnated with

softer organic and inorganic materials, as seals at
both static and dynamic conditions, from liquid
nitrogen temperatures to 1000°F, and at pressures
up to 5000 psi, have yielded unsurpassed results.The
metal fiber skeletons (stainless steel or molybdenum) i

provide the strength and resilience, and the impreg-
nating materials(soft metals, soft metal alloys,
or compounded polymeric materials) provide the
sealing barrier. In some cases the impregnants have
increased the resilience and lubricity of the composite.
The limitations, potentials, and the availability of
these mat_ri'als:are discussed.

H-029 B

Heaps, N. B.
How To Extend Centrifugal Pump Life Erosion,
Packings And Be_ings, Causes And Cures.
Chemical Engineering, V. 66, 11, pp. 128, 130,
132, June 1, 1959

A number of considerations for erosion, packing,
and bearings, cause and cures.

H-030
Hearst, J. R., Ahn, S. H., Strait, E. N.

Vacuum Seals At Liquid Nitrogen Temperatures
Rev. Sci. Instrum. V. 30, No. 3, p. 200, ,
Mar., 1959

O-rings made of KeI-F elastomer have been found

satisfactory at liquid nitrogen temperature. Recom-
mended sizes and application techniques.

H-031

Heathcote, V. A., Read, W. E.
Demountable Seal For High Vacuum Work
Jour. $ci. InSt., V. 3_, p. 247, June, 1957

Standard copper steam jointing rings, manufactured
by Hulburd Patents Ltd., were compressed between
two steel flanges and the space between the contact
edges evacuated by means of a rotary oil pump. ]:he
seals could be baked for prolonged periods at 450uC
without showing any sign of leak. Test data and
drawing incl/aded.

H-032

Hees, G. W., Eaton, W., Lech, J.

The Knife-Edge Vacuum Seal
Vacuum, V. 4, No.411bp.488-4_ct. 1954;
Pub. June 1957)

A reliable high-vacuum sealing technique of wide
applicability and capable of containing an ultra-
high vacuum is described. This seal can readily
be assembled or disassembled. It can withstand

repeated and prolonged bakeouts as well as liquid
nitrogen temperatures. Seals ranging from less than
one inch to more than twelve inches in diameter have

been constructed, A wide variety of materials have
been joined.

H- 033 B

Heffner, F. E.
A General Method For Correlating Labyrinth Seal Lake
Rate Data

A.S.M.E. Paper No. 59 - Lub - 7, 8 pages, Oct.. 1959,
See also ASME Trans., Journal of Basic Engineering,
V. 82, No. 2, pp. 265-275, June, 1960

Method for correlating test data which allows calcul,a-
tion of gas leak rates for an entire family of labyrinth
seals, from test of two characteristics; accuracy three-
percent. Two dimensionalgraphs are plotted for
simultaneous solution. Valid for both staggered and
straight-through lhbyrinths.

H-034 T
Heher, W. M.
Determination Of Coolant Loss Through Double Gland
Turbine Seal

Goodyear Atomic Corporation, G.A.T.-T.811,
5 pages, May 27, 1960

An infra-red analyzer is arranged as a detector for
leakage of a refrigerant from power recovery turbine
seal. The method of leak measurement during seal
test is discussed.

H-035

Heher, W. M.
Development And Performance Of The Prototype Seal
For The Power Recovery Turbine
Goodyear Atomic Corporation, Report GAT-388,

17 pages, May 12, 1961

A double-gland, positive contact seal was developed
for use in a power recovery turbine operating on
coolant 114 vapor (dichlorotetraflourethane). The
average leak rate during 12,500 hours of successful
operation was 0.235 pounds per day.

H-036
Heinrich, I. T.

Simple Vacuum Coupling
Rev. Sci. Instrument, V. 29, p. 1053, Nov., 1958

Work with metal vacuum systems often requires a
coupling that is readily machined, quick to assemble,
and does not pose difficult alignment problems. Such
a coupling may be fashioned from a standard flare
fitting. _ittings are selected 1/8" larger than the OD
of the tubing used. The conical surface of the male
portion is machined to form a flat face. Greased
O-ring is pressed against the flat surface and the tube
by gasket (which is stock part in flare fittings) and
a flare nut.

H-037

Heizen, M.B.
Desert Tests (1952) Experimental Oil Fiker Gaskets,
PB 159 620, Off. Tech. Serv., 31 p., 2 ref., 23

Sept., 52. (Rept. 39 on Proj. No. T.B. 5-1401,
Aberdeen Proving Ground)

Eight experimental gaskets were installed on trucks rang-
ing In size from 3/4 ton to 5 ton. These trucks were oper-
ated approximately 10, .Q000miles each in ambient tem-
peratures as high as 123UF. Only one oil fiker element
change was made on each vehicle during the course of
operation, but at the conclusion of the test the gaskets
were not considered serviceable for additional use.
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H-038
Hemeon, J. R. and others
Leakage Control
App. Hydraulics, V. I0, P. 53 between p. 81 and
168, No. 5, May, 1957

The following ate included:
What they say about leakage control
Practical design ideas
Testing packings
Port seals
How O-rings seal air and oii components
How teflon packings behave
Designing seals
Control of contaminants
Static seating with metal O-rings
Selection offlateless fittings, etc.

H-039
Hemphill, J. W.
Packings For Power Plants
Nat. Engr., V. 41, pp. 678-80, Dec., 1937

Suggestions regarding important factors to be
considered in selection of packings; hints on
construction of stuffing boxes; application of
packing.

H- 040 B

Hem_phill, J.W.
Do s And Don ts Of Packing Practice
Paper Mkr. & Brit. Paper Trade J., pp. 37-8, 40,
42 Midsummer, 1951 (Reprint from Paper
Industry USA)

Practical advice on obtaining the best performance
from gland packings. Every gland should be looked
upon as an energy-absorbing unit and thus should
be adjusted so that the power loss is a minimum.

H-041
Hepworth, I.L.
Sealing Rings For Wet Cylinder Liners
Sci. Lubrication, V. 9, pp. 24-26, No. 3,
March, 195'/. Also abstract in Chattered Mech.
Engr. V 4, pp. 20-21, No. 1, Jan., 1957

Three basictypes of wet liner for engine cylinders;
only types X & Y are considered,these being sealed
at top by compression of flange, while lower end
is sealed by rubber rings; functions of seating ring;
measurement and calculation of wall pressure; re-
sults of tests and design data; sealing ring material
and ring finish; method of assembly.

H-042
Herle, F.
Novel Design Of Metallic Packing Stands Test Of
Time
Power Plant Engineering, V. 29, p. 915, Sept. 1,
1925

Assembled segments of metallic packing, cast
from babbitt, interlock and are held together by
coil springs. Still operating successfully after ten

ears.

rawlngs of construction detail and assembly.

H- 043
Heyer, K.
Testing Sea_ng Agents For Pressurized Cabins
Lilier_hal C-es Ld(.ahrtforsch, p. 56, Rept. 29
Spec. Libr. Asm. Trans. 3214(17p), V. 3,
No. 8, Aug., 1957

H-044

Heywood, W. A.
Report On Static Seal Test
Knolls Atomic Power Lab, G_neml Electric Company,

_,__ "AECD-3081; March 12, 1951

• Tests were made on a gasket-type seal of neoprene
rubber. From 4 to t2 standard-I/2-13 holddown bolts
in steps of 2 were tried. Data given on tests.

H- 045
Heywood, W. A., and Hilbert,C. J.
Control Rod Gas Seals
Knolls Atomic Power Lab., General Electric Co.,
KAPL-669, Jan. 14, 1952

Apparatus designed to test gas seals for the KAPL
Intermediate Power Breeder reactor control rods is
described. Specifications and drawings of the seals
are included and test data given.

H- 046
Heywood, W. A.
Frozen Sodium Shaft Seal
Knolls Atomic Power Lab., General Electric Co.,
KAPL-1265, Contract W-31-109-Eng-52. Aug. 4,
1954

The feasibility of usin_ a frozen sodium annulus as
a shaft seal was invesutaged. The torque required
to turn a shaft in a frozen annulus, the leakage of
sodium past a frozen annulus was studied.

H- 047
Heywood, W. A.
Control Rod Gas Seals
Knolls Atomic Power Lab., General Electric Co.,
KAPL 1161, Contract W-31-109-Eng-52, Jan. 25,
1955, 12 p.

The experimental work to d%velop a seal with a H_
leak rate of less than 2x10 o cc/mm is described,
and the mechanism controlling the lower leak rate
limit for elastomer seals is demonstrated.

H-048 T
Hibbard, R. L.
Carbon BearingSeals
Materials and Methods, V. 45, pp. 110-114,
March, 1957

The three types of carbon generally used for bearings
and seals are pitch coke-bonded ]amp black, pitch-
coke bonded graphite, and impregnated graphite.
properties of carbon are compared with other materials
and areas of superiority outlined. A guide to the de-
sign of carbon bearing and seals is included.

H-049
Hildenhrand, J. L.
SAE Jour., V. 65,pp. 78-79, Sept. 195'/. Also in
Soc. Automotive Engr.Paper - N21, Jan. 14-18,1957

Research and development program for improvement
of bearing seals for track rollers of crawler tractors;
study carried out over five years at International
Harvester Company; factors in design of test equipment
to evaluate seal characteristics; three stages of
laboratory tests and field tests.
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H-050 B
Hill, M.
Performance Tests Of Seals, Oil, Plain Or Plain
Encased For Shaft Sizes 0.875, 2.625, and 3.50
inches
NAVORD Reports 5529-5531 and 5533-5534, Apr-
May, 1958 (Pbs 143236-143240)

Five reports describe resuks of leakage rate and
torque tests on a range of lip seals made by five
different U.S.A. seal manufacturers. Operating
conditions described 700 - 74OF, - 20 to -65OF,
2000 ft/min., eccentricity (shaft) 0.008 on 3.5
in. die.

H-051
Hill R. M.
Cork-RubberMaterials

Product Engrg., V. 10, pp. 239-241, Iune, 1939

Various applications of cork-rubber compositions,
lo_id deflection properties; molded packings for
use in both static and dynamic sealing; illustra-
tions of types.

H-052
Hinkle, R. J.
What The Users Of Mechanical Packings And
Rubber And Asbestos Products Should Know
India Rubber W., V. 82, p. 65, Sept. 1930

H-053
Hinkle, R. I.
Designs For Applying Press-Fit Seal Units
Product Eng., V. 12, pp. 370-1, July, 1941

Sketches showing how bearings seal units of
standard bore simplify bearing design and lower
costs.

H-054
Hintenberger, H
Experience With Metal Foils As High Vacuum Seals
Zeits fur Naturforschung, 6A, pp. 459-462 (7p)
1951
Spec. Lib. Assn. Translation #1800, (7p),
V. 3, No. 1, Jan., 1957 (AEC-tr 2554)

Details are given of the performance of aluminum
foil as a packing material for vacuum tight
flanged pipe joints. The design of the flanges and
the processing of the foil necessary to give satis-
factory results is discussed. The joints can be
exposed to ordinary baking temperature up to
280oc.

H-055 T
Hirano, F., Ishiwata, H., and Kambayashi, H.
Friction And Sealing Characteristics OfOil Seals
Int. ConL on Fluid Sealing Paper A4 (24 pages)
April 17-19-1961, British Hydromechanies Re-
search Assoc. Harlow, Essex, England

Much experimental data on friction and leakage
in lip seals and mechanical face seals.
Hyckodyhamic analysis
Shaftspeed,leakage, friction,sealsize,shaft
surfaceroughness,surfacepressureand itsdistri-
bution,are among variablesdiscussedand related.

H-056
Hobbs, R. B
A Study Of Specifications For Chrome-Tanned
Hydraulic Packing Leather "
J. Am. Leather Chem. Assoc., V. 41, pp, 573-90,
1946

Variations in the requirements of Federal specifications
are discussed. The results of tests of 6 com. leathers
are presented.

H-057
Hobllne, L.E., Humphrey, S.A., Dinsmon, T. E.
Kinetic And Static Friction Of The O-Ring Type
Gasket
PB-120850, Off. Tech. Serv.,28 pgs.

Surveywas undertakentoprovidesupplementarydata
on the characterofthe frictionalforcestoexpect
when employing O-ringtype gaskets,and the results
arepresentedinthe form ofdesignwork sheets.
(NAVORD 2281)

H-058
Hodder, B.H.
Vacuum Or Low PressureSeal UtilizingModified
StandardReftigeration-TypoFlareTubeFittings
JournalofScientificInstruments,V. 35, p. 182,
May, 1958

The modificationcomprisesa groovemachined inthe
flarefittingtoretainstandardneoprene O-ring
packings.The tube flareisthen screwedup totouch
the flarefitting.The O-ring iscompressed inthe
groove and the sealmade. Drawings and tableof
relevantdimensionsand detailsforflarefittingmodi-
fication.

H-059 T
Hodldnscn, B.
EstimationOf The Leakage Through A Labyrinth
Gland.

I.M.E. Proc., V 141, pp. 283-288, 1940

Reviews methods of calculating leakage for labyrinth
seals. Test results presented graphically in the manner
of Elgi. Stationary labyrinth test. Analysis assumptions
are reviewed'arid examined for error.

H-060
Holden, J., et al.
Bakeable Vacuum Seals Using Aluminum-Wire
Gaskets
Jour. Sci. Inst., V. 36, pp. 281-283, June, 1959

Static seal for use up to 550°C. It is used between
steel flanges. Gives information on the minimum
compression force which must be applied to an
aluminum wire in order to form a cemented joint at
elevated temperature.

H-061 T
Hollander, A., Hoover, V.A., and others
Liquid Seal
U.S. Patent 2,295,579, Sept., 15, 1942

A seal for a vertical shaft in which mercury is used
as the sealing means. A cup-shaped container rotat-
ing with the shaft is filled with mercury. An annular
baffle secured to the stationary housing extends down-
ward into the mereuryisolating the interior and ex-
terior portions of the housing. A means is provided
to keep the mercury in contact with the shaft, oppos-
ing the effect of centrifugal force.
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H- 062 B
Holoubeck, F.
Transitional Frictional Effects In Powered Controls
With Particular Reference To Hydraulic Jacks
Royal Aircraft Establishment, Report No. Mech.
Engg. 12, Sept. 1949

The phenomenon of "judder" in jacks, when the
piston rod moves in a series of increments has been
anal_/zed by considering the jack as an elastic
medium. Rubber seals provide friction, the friction
under boundary conditions may well be 10 or more
times greater than under film conditions.

H-063
Holt, J. B. and Miller, W. S.

namic SealsAnd Packings
chine Design,V. 29, pp. 69-98, Oct. 31, 195q

Fluidtightnessand servicelife- the principal
measures of sealperformance - meet designob-
jectiveswhen seallimitationsare accuratelymatched
to servicedemands. Prediction,not measurement,
however, representsthe firstordercpncem ofthe
designer.Basicto predictionof sealperformance
isstudyoftheseserviceconditions.
Pressure, Speed, Temperature, Fluid character-
istics.
This articleshowshow thesefactorsare analyzed
toprovideghidestoselectionand applicationof
dynamic sealingmethods.

H-064
Homing, D. O.
Vacuum Vessel Construction Techniques And
SealingMethods
Inst.Eng. Res. Univ., Calif.Tech. Rept. No.
HE-150-84, 15"5-51

The factorswhich govern the designof large-size
vacuum plantare discussed.(Wind tunnel)
(externalpress.14.'/Ibs.psi- vac 1 x 10"°mm
Hg) Leak detectionmethods discussed,Permanent
and mechanical jointsare discussed.
Mechanical sealswith gaskets,and O-rlng seal
teflonmaterial.

Designcalculationincluded.

H-065
Homschuck, H.
Packing problemsOn High-PressureHigh-
Temperature Pumps
Power, V. 87, pp. 225-226, 280, 281a, April, 1943

Pressures and temperatures involvedin centrifusal
pump stuffingboxeshave surpassedtoleranceof
packingmaterials.Controlobtainedby throttling
and externalcoolingboth unsatisfactoryexpedients.
Mechanical sealingdevicesbeing considered.

H-066
Hornschuck, H.
Why Mechanical Seals Improve Centrifugal Pump
Operation
Power, V. 8% pp. 59.4-526, Aug. 1948

Lists how's and why's of putting stuffing box seals
to good use on centrifugal pumps and lists the con-
dit/ons that must be _atisfied for successful opera-
tion.
Such information as seal construction balanced vs.
unbalanced seals, lubrication, leakage, etc. are
discussed.

H-067 T
Horsley, W. D,
Hydrogen Cooled Alternators
The Engineer, V. 186. pp. 58%589, Dec. 10,
1948

A buffered seal integral with bearing, a floating
bushing liquid buffered seal. and a combination
labyrinth and liquid buffered mechanical face seal,
have been used with some success. The quantity of
hydrogen makeup is not proportional to the leakage
unless the leakage is excessive.

H-068
Hor_an_ E. :(In C_rma_) -::- ..... . ,:......,.._-

Moving And DetachableMachine Parts
.jW_rkstoffeu KOrrosion,V. 2, pp. 191-4, May, 1951

Mechanical, thermal, electrical_nd chemical be-
havior;gasketsand stuffingboxesof syntheticrubber
such asperbunan, silicones,thiokoland polyethy-
lenes;suggestionsand examples fordesignand in-
stallationof mechanicallyand chemically stressed
packingsand stuffingboxes.

H-069 B

Hough, A. T.
The ResistanceOf LeathersTo Hot Oil, And The
Preparation Of Leather Suitable For Oil Seals
J. Society Leather Trades Chemist, V. 34, 4,
pp. 138-49. April,1950

H-070

Houghton, E.F. . ....
Design And Application Of Learner u Packings
Modern Ind. "Press, " V. 7, pp. 22, 24, 32, May,
1946

Original "U" packings had rounded comers.Improved
reliable deslgnpacking with square bottom made
possible with advent of more flexible mineral tanned
leathers. Packing used most commonly in conventional
gland, described in article "U" packing "Don_'!illltei_.

H-O71
House, P. A.
Self-sealing of Aerospace Ships By The Double
Hollow Wall Concept
Aeronautical Systems Dtv., Wright-Patterson AFB,
Technical Doe. Rept. No. ASD-TDl_-62-248,
Feb. 1962. 14 p.

To protect aerospace ships from Ioss of air when their
walls arepunctured by foreign objects such as micro-
meteoroids, a self-sealing wall structure was devised.
The wall structure consists of an outer layer of
aluminum sheet, a sheet of 3000 psi buna-N, a layer
of fluid, another sheet of buna-N, a layer of a second
fluid, and another sheet of buna-N comprising the
inner wall. When the system is punctured, the two
fluids mix, Immediately solidify, and seal the
puncture. Holes up to 0.075 inch in diameter can be
sealed in this manner.

H- 072
Housley, J. E.
Aluminum As A Gasket Material
Power, V. 65, p. 374, March 8. 1926

A description of events leading to the replacing of
composition and lead gaskets with 280 aluminum
used (commercially pure and annealed dead soft).
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H-073
Howard, J. "H.
Designing With Metal Bellows
Machine Design, V. 26, pp. 133-48, 1an., 1054

A complete reference on the design of metal
bellows, with tables on materialshysteresis, co-
efficients of thermal expansion and drawings show-
ing various applications.

H- 074
Howe. P. G.
Greaseless Vacuum Rotor Seal
Rev. Sci. Instr., V. 26, p. 625, 1955

Teflon ring gaskets which fit between the joints
of a standard ground-glass joint or a hollow barreled
vacuum stopcock and which are made vacuum-tight
by Hg seal have been used in the construction of a
vacuum rotor seal capable offlolding a vacuum,
while pumping, of about 10"OMM Hg.

H-075 B
Hudson, R.A.
Some Recent Developments In Truck Wheel Seals
S.A.E. Paper 119, V. 3, p. 3, fig., October, 1959

A recent advance in lip seal design is described
and should be attractive to all users insofar as they
will no longer have to ensure that the shaft finish
is up to any special standard. It would seem that
the design will also have applications as a cor o
rosive fluid seal since the metal sleeve can be made
from a high corrosive resistant material.

H-076 T
Hughes, D. P.
Shaft Seal For High Gas Pressures
Int. Conf. on Fluid Sealing, Paper C1, 14 pages,
British Hydromechanics Research Association,
Harlow, Essex, England

A discussion of the design and development of a
visco scal for a shaft which penetrated a nuclear
reactor containment vessel wall.
Shaft 4.'/25" turning at 1500 rpm sealing against
gas pressure 150 psi. Development work was done
on a 1.5t48' shaft turning at speeds up to 5000
rpm.
Complete description of test facility, experimental
results, and finaldesign configuration is presented.

H-07'/ T
Huhn, D.
Theory Of Fluid Sealing
Int. Conf. On Fluid Sealing, Paper D'2, (8 pgs.),
April 17-19, 1961

Basic laws for leakage, wear, and power require-
ments are deduced from the general equation
for fluid motion, for raclially and axially contacting
seals. Pressure forces, and their influence, as well
as improvement by hydraulic balance are discussed.
Shaft eccentricity, vibrations, surface conditions
to power consumption, and heat development by
rotating seal parts were not considered.

H-078
Hull, I. W. (Boeing Aircraft)
The Development of Metal Piston Rod Seals For
High Temperature Hydraulic Actuators
S.A.E., Technical Committee A-6 Meeting,
May, 1958

H-079
Hull, I. W.
Ring-Spring Design For High Performance Metal
Static Seals
Hydrautics & Pneumatics, V. 13, pp. 122-126,
Sept., 1960

Eliminates necess_t_r for a precise degree of axial
compression for effective sealing that is a defect
in face sealing metal seals. Ring-spring static seals
give excellent results from -65 to 700UF, with
cycling pressures of 0 to 4000 psi, and surges to
6000 psi. Operation and design are fully explained.
Seals developed for aircraft hydraulic systems.

H-080 B
Hummer, H.
Material Selection For Mechanical Seals
American Society of Lubrication Engineers, Paper
58AM-A3, 5 pp., April, 1958

This paper presents the opinions Of the Director
of the Dura-Metallic Corp. on the most suitable
face materials for mechanical seals. Fluids covered
are water (hot and cold), petrol and other hydro-
carbons, oil and oil solutions and acids. The merits
and drawbacks of such materials as stellite, ceramics,
and glass filled P.T.E.E. are discussed.

H-081
Hutchison, R. O.
Seal And Gasket Materials For Liquid Nitrogen
Carbide and Carbon Chemical Corp., Y-12 Plant
Report Y-268, Sept. 22, 1948, 11 pp

Tests were conducted to determine the most suitable
materials for a vacuum tight gasket and seal on
equipment coming in contact with liquid nitrogen.
Aluminum, copper and lead were used as metal
gaskets. Duxseal, lubriseal, glyptal, bouncing putty,
silicone rubber, fluorinated hydrocarbons and silicone
high vacuum grease were used as seals. A lead
gasket with s_licone high vacuum grease gave superior
results and is recommended for the application
described herein.

H-082

 ade. Fuchsluger.I.H.terials ElevatedTemperature Piston Ring
And Seal Ring Applications
Lubrication Engrg., V. I'/, pp. 476-483, Oct., 1961

Explanation of basic functions of piston rings and
seals and summary of properties required of materials
for suchparts necessitated by increasing tempera-
tures andreduced lubrication.
Materials tested divided into following categories;
carbons, carbides, nitrides, borides, and inter-
mettalics, ceramics and cements, irons and steels,
high temp. alloys, hard facing alloys, surface treat-
ment an¢_ coatings.
Best materials standpoint of wear and oxidation re-
sistance were found to be impregnated carbons,
metallic carbides, and intermetallics, most of which
unfortunately present problems of design and fabri-
cation. Temperature range 600 to 1200°F. Rubbing
speed 1, 600 sfpm.
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H-083

Hyler, J: E.
Practical Points On Packing
Mill& Factory, V. 48, pp. 102-106, March, 1051

Gives fundamental "whats-and-whys" of packing
construction and performance with particular em-
phasis on requirements in the hydraulic and pneu-
matic fields.
Some packing materials mentioned are leather
O-rings, asbestos fabric, asbestos yarn. The last
mentioned material is often employed in connec-
tion with soft-metal foil, which is wrapped around
it, generally by helical wrapping. Such a wrapping
is suitable for steam applications to 550°F. Copper-
foil covered packings having a core of dry asbestos
may be used against steam up to 1000°F.

H- 084
Hyler, I. E.
Oil Seals On Modern Machinery
Canadian Machinery and Manufacturing News,
V. 65, pp. 112-3, 140, 142, Aug., 1954; Sept.
pp. 144, 146. 148, 152

Oil seals applied to rotary shafts on different types
of machinery; factors important in design of seals;
use of standard or stock oil seals recommended be-
cause of their lower cost. Application of single
spring loaded seals employedin Gemmer hydraulic
steering gear, rotary gear pumps, chain saw, in
dieset engine governors, etc; manufacture and ad-
vantages of axial and radial seals.
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I- 001

Inall, E.K.
Shaft Seal For Pumps Handling Low Temperature
Sodium-Potassium Alloy
Rev. Sci. Inst., V. 32, 1153-4, Oct. 1961

Details of the seal mounted in the housing, which
c_n'be filledwith oil to a suitable level.visiblein the
filler. Lubricates the lip seal and cools k by circula-

tion induced by the spinning shaft.

1-002

Ingham, E.
Pump Packing
Colliery Guardian, V. t70, pp. 35-37, July 13, 1945

Suggestions as to selection, care, application, and
periodical inspection of pump packings.

1-003 " B

Iny, E.H., Cameron, A,
Rotary Oil Seals
BritishHydromechanics Research Association, RR
579, 11 pp., 21 fig., February 1958

A large amount of experimental data obtained from
the lip seal apparatus made by B.H.R.A. is presented
and the author attempts to correlate this to current
theories.

1-004 T

Iny, E.H., Cameron, A.

SyntileticRubber Rotary Shaft Seals - The Fluchlation
Of The InterfacialGap At Moderate Shaft Speeds
BritishHydromechanics Research Association, RR 683,
Jan. 1961

l-OOS T
Iny, E.H., Cameron, A.
The Load CarrTing Capacity Of Rotar7 Shaft Seals
Int. Conf. 6n Fluid Sealing, Paper A2, (14 pages)
April 17-19, 1961, British Hydromechanics Re-
search Assn., Harlow, Essex, England

The effect of Vibration on performance of a synthetic

rubber rotary shaftseal is investigated. Under normal
working conditions the interracialgap fluctuates at
twice the shaft speed, thismode of oscillationpermits
the generation of oil film between the faces which is
capable of carrying considerable loads.

1-006 T
Isenbarger, R.O.
Theory And Practice In Design Of Hydraulic Seals
Applied Hydraulics, V. 3, pp. 14-16i 20, 40, Feb.
1950, pp. 22-24, March 1950; pp. 24-26, May 1950

Definitions, effectsof operating conditions, properties
of sealing:materials, and desirable characteristicsfor
various sealing conditions:
Radial and axial mechanical dynamic seals are de,-
scribed in May issue.

1-007

Isenbarger, R.O.
Surface Type Seal
Proc. of Eighth National Conference on Industrial

Hydraulics, V. 6, pp. 220-228, Sept. 1952

Description and operation of the various types of
flat-surfaced axial shaft seals.

1-008

Isenbarger, R.O.
How To Prevent Oil Seal Failures

Product Engng._ V. 24, pp. 154-159, Jan. 1953

Reasons for sh_t seal failure listedtogether with
remedies for failure. Check listsupplied as guide for

proper seal selection.

1-009 B
lsenbarger, IR. O.
Sealing Devices For The Exclusion Of Foreign Material
From Hydraulic Mechanisms
Proc, National Conference Industrial Hydraulics, V. 14,

pp. 207-19, disc. pp. 219-22, Oct, 1960 (Abstracted
from Hydraulics and Pneumatics, Oct. 1960)

Speclal consideration to exclusion sealing operational
conditions, morion, material to be ex_:luded. Axial
and radial exclusion seals for rotating shafts, Wipers,

scrapers_ boots and diaphragms for reciprocating shaft.

1-010 T

lshiwata, H., Herabayashi, H.
Friction And Sealing CharacteristicsOf Mechanical
Seals

Int. Conf. on Fluid Sealing, Paper D5, 22 pp., April
17-19_ 1961, BritishHydromechanics Assn., Harlow,
Essek, England

Large number of radial face seal testin which the seal
is considered to be analogous to a thrustbearing. It is
shown that the coefficient of frictionof a seal pair
varies from 0.01 to 2.0, and suggests that thisvaria-

tion may correspond to the various regions of hydro-
dynamic lubrication. Experimental data correlation
with nondimensional groups.

1-011

Islinger, J.S.
Development Of High-Low Temperature Aircraft
Canopy Seals, Part S: New Material Seals Of Current

Design
P.B. 128235, Off. Tech. Serv., June 1956, 57pp.,
als0 Contract AF-33(600) - 27588, ARF Proj. MO58,
AF WADC TN 54441, Part I

Silicone rubber seals were evaluated in Part I of a

program to develop high-low temperature cabin pres-
surization and rain seals to be used with present and
future aircraft canopies. Three representative seal
designs were evaluated. The seals fabricated from
recently developed silicone elastomers, were to be
capable of functional operation at extreme tempera-
tures of -8S°F and +200VF. The evaluation tests_were
conducted with each seal installedin a testfixture
simulating a "half size" aircraftcanopy.

1-012

lwanami, S. Kato, H., and others
Oil Leakage From O-Ring Packing
JSME Bull., V. 2, pp. 638-643, Nov. 1959

Experiments were conducted to find out the behavior of
oil leakage from an O-ring packing used for gaskets
and _,eciprocatingparts.
Conclusion$!
I. For gaskett Seals can_be made leakproof for oil
pressure up to 280 Kg/cm _, 4000 psi limit of thistest

pressure.
2. For reciprocating use, Quantity of oil leakage is
proportional to the square of the reciprocating velocity
of the rod, the n-th power of the kinematic viscosity
of the oil.
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1-013 T

lwanami, S., Tikamorl, N.
Oil Leakage From An O-Ring Packing
Int.Conf. on Fluid Sealing, Paper B2, I0 pp., April
17-_9, 1961, BritishHydromechanics Research Assn.
Harlow, Essex, England

Report on experiments conducted to determine leak-
age characteristicsof O-ring packings used for recip-
rocating slmfts. Conclusions of experimental results.
I. The compressive force for squeeze is proportional
to 1.2 power of the cross-sectionaldiameter of the
O-ring, I. 3 powe_ of the squeeze and 4. S power of
JIS hardness of the rubber.
2. Reciprocating use; the qtmntity of oil leakage is
proportional to the square of reciprocating velocity
of the rod and n-th power of fluid viscosity.
(N = I.S)



J-O01
Jackson, H.D.
Common Sense About Packings
Nat. Eng., V. 51, pp. 252-6, April 1947

Some reasons why packings fail_ factorswhich affect

packing service; problems encountered in centrifugal
pumps; burnishing plungers to eliminate troubles;
proper proportions of rods and stuffingboxes; shaft

clearances and lanterns; stuffingboxes and packings
for stop valves; packing failuresfrom operating errors.

J-O02
Jacobs, E.

How They're Sealing Cylinders
Hydraulics 8 Pneumatics, V. 15, pp. 67-76, 78,
August i962

Two staticseals: the end seal and the piston-to-rod
seal assembly. Two dynamic seals: the piston seal
assembly and the rod bearing seal assembly. Covers
lip seals, V-ring seals, cup seals, U-ring seals, flange
seals, squeeze-type molded sealssuch as D, delta,
T, square, X, and O-rings, rider or we_r rings, back-
up rings, and piston rings.
Materials are metals, polymers_ plastics,leather and
fabric-reinforced rubber.

Discusses a temperature range from -450F to I500F.

For high pressures,ring-type seals and proper assembly
are important.

J-O03 T

Jacobson, M.J., Charnes, A., Saibel, E.
Studies In Lubrication: The Complete Journal
Bearing With Circumferential Oil Inlet
Trans. Amer. Soc. Mech. Eugrs., V. 77, pp. 1179-
I183, 1955

An approximate pressure solution isdeveloped for the
Reynolds' equation for the case of the end-lubricated
complete journal bearing.
Expressions are obtained for the load-carrying capa-
city, coefficient of friction,axial thrust, and lubri-
cation rate flow. Applicable to the buffered bushing
seal.

J-004
Jacquet, A.E.

Metal Gasket For Cylindrical Elements In Motion
LC or Spec. Lib. Assoc. Tram. #59-12919

A gasket is described which prevents passage of fluid
between two cylindrical elements in reciprocal mo-
tion. The gasket is composed of a bell mounted
metal sleeve, cut with a groove concentric to the
axis and having a straight flank and an oblique flank.
The sleeve is combined with an expansion ring of a

metal harder than that of the sleeve, fitting the pro-
file of the groove and tending to press the thinned lip
of the groove against the element in motion.

J-O05

Jaeckel, R., and Kammerer, E.

Suitability Of Buna Rubber For High Vacuum Packing
(in German)
Zeit fuer Technische Physik, V. 23, pp. 83-8, 1942

Results of investigation demonstrate that buna rubber
products can be produced which have no greater gas
emission than natural rubber in high vacuum.

J-006

Jagger, E.T.
Rotary Shaft Seals
Scientific Lubrication, V. 9, pp. 24-27, April 1957

Mechanism of sealing is that the surface tension of the
oil forms a meniscus which prevents oil flow through

th_ gap between the seal and the shaft.

J-007
Jagger, E.T.
Study Of The Lubrication Of Synthetic Rubber Rotary
Shaft Seals
IME Proc. of Conf. on Lubr. 8Wear, pp. 409-415,

Oct. 1, 1957

Subject of the paper is the investigation into the
nature of the oil film which is present between the
sealing lip of a conventionaI synthetic rubber oil seal
and the shaft on which it operates.
Conclusion: Oil seals of the type under discussion
h_ve the sealing point separated from the stlaft by a
coherent film of bil with a thickness of 10"* in.

J-008

agger, E.T.
otary Shaft Seals: The Sealing Mechanism Of

Synthetic Rubber Seals Running At Atmospheric
Pressure

I.M.E. Proc., V. 171, pp. 597-616, 1957

Very little was understood about the sealing mechanism.
Article describes equipment and tests which were run
to throw Light on this subject. It was concluded that
when the seal is functioning normally there is a coher-
ent film of oil between the sealing lip and the rotating
shaft. The mechanism of sealing is that the surface
tension of the oil forms _ meniscus which prevents oil
flow through the gap between the seal and shaft.

J-O09 B
Jagger, E.T.
The Sealing Of Anti-Friction Bearings
SoL Lub., V. 10 (Special Extra Issue), pp. 39-40,
42, 44-47, Nov. 1958

This article describes many of the different ways in
which lip seals may be used to reduce leakage from
bearings. Several diagrams illustrate the various ar-
rangements and the effects of working conditions.
Other factors on seal life are considered.

J-OlO B
Jagger, E.T.
Effect Of Cylinder Surface Finish On The Performance
Of Hydraulic Packing
Proc. 2nd European F1. Power Conf., pp. 53-62,
April 1960

Comprehensive study of the relation of cylinder sur-
face and hydraulic packing for 500 different packings
and 76 different tubes.

J-011 T
Jagger, E.T.

Rotary Shaft Seals - Some Effect Of Shaft Surface
Finish

Int. Conf. on Fluid Sealing, Paper A1, 14 pp.,

April 17-19, 1961, British Hydromechanics Research
Assn., Harlow, Essex, England

Results of experimental work on the effect of shaft
:: 'surface finish on performance of lip seals.

Surface finish measurement. Wear of shaft and seal,

extended running test.
Influence of dirt and grit. Effect of hardness of
shaft, and initial shaft surface finish.
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j-012
nner, A.W.
etallicGland Packing For High Presstwe

Mech. World, V. 97, pp. 327-8, April 5, 1935

Principles and application of successful metallic
packings.

J-013
Jerie, J.
Flow Through Straight-Through Labyrinth Seals

7th Int. Cong. Appl. Mechanics Proc., V. 2, pp.
70-82, 1948

Improved efficiency of steam or gas turbine and
axial compremor bladiug, compressor impellers, etc.
together with increasing pressure ratios enhance the
importance of leakage losses through labyrinth seals.
Better knowledge of flow through these seals is
desirable. This covers such a study.

J-014
Johnson, A.E.

Pipe Flanges Research Committee, Third Report
Proc. Instn. Mech. Engng., London, V. 168, pp.
423-64, 1954

The thirdreport isconcerned with the resultsof a

program of investigation intothe _lastic and plastic
behavior of flanges, drilled and undrilled, by means
of model flanges and certain bolt material.
An addendum to the report refersto matters which

arise in connection with utilizationOf itsresultsfor
engineering needs.

Test description, data, results, curves and photos
presented.

../"

J-019
Johnson, M.E. _
Stuffing Box And Expansion Joint
U.$. Patent 2,528,436, Oct. 31, 1950, to U.S.
Atomic Energy Commission

This patent dizcloses a stuffing box and expansion
Joint assembly for a retort containing a rotating
shaft arranged so as to permit longitudinal expansion
and misalignment of the retortwithout interferlng
with the rotation of the shaftor disturbingthe gas-

tightnessof the stuffiugbox.

j-020
Johnson, R.L., and others
Wear Of Materials For High Temperature Dynamic
Seals

SAE Paper, No. 686, p. 7, Jan 9-13, 1956; also
NACA - Tech. Note 3595, p. 22, Feb. 1956

Wear experiments with carbon seal materials sliding

against various metals gave following results, wear
was accelerated rapidly by operating at higher tem-

perature levels; adverse effect of temperature on
wear of carbon was minimized by use of chromium
plate as mating surface. Applicat/on in aircraft gas
turbine engines.

j-021
Johnston, W.L.
Home-Made Metal Packing Gives Foue Years' Service

Power, V. 68, pp. 26-7, July 3, 1928

Split bebbit_ rings, each pair making a ring of square
crou-section were used as packing. Description of
assembly and operation. Drawings included.

J-015
Johnson, C., Butzin, P.E.
Air Powered Hydraulics
Proceedings of National Conference on Industrial
Hydraulics, V. 6, pp. 111-20, 1952

Comment on special application of O-rings in pairs,
contrary to usual procedure, and "matching" them
with oil used.

J.016
Johnson, C.
Dynamic Sealing With O-l_ings
Mach. Design, V. 27, pp. 183-188, Aug. 1955

As staticseals,O-rings have been almost universally
successful. This is not true of dynamic applications.
Most unsatisfactoryinstallationscan be traced to mis-
application, improper design and maintenance.
Such problems are discussed together with O-ring
idiosyncrasies.

J-017
Johnson, D.P., Bowman, H.A., and others
A Versatile Closure For High Pressure Vessels
Utilizing O-Rings For The Initial Seal
I.S.A. Journal, V. 3, pp. 241-242, July 1956

A method of simplifying fabrication and assembly
of Bridgman unsupported area closures by use of
commercially available rubber O-rings.

(150,000 psi and hbove) Drawings.

j-018
Johnson, H.

Packing Kinks
Power Plant Engineering, V. 25, pp. 925-6, Sept.
15, 1921

RR-1923 - Vol. 27
1929 - Vol. 33

J-O22
Johnstone, Taylor, F.
New Metallic Gland Packing Gives Service

Power Plant Englneering, V. 30, p. 225, Feb. i, 1926

Simple metallic packing specially suited for the rods

of high speed steam engines.
At the base of the gland is a gun metal ring, followed

by a ring of packing_ a cast iron lantern bushing, two
more rings of packing, a ring of softasbestos, finally
followed by the gun metal gland.
A second type considered isa spring loaded seal.
Drawings and description.

J-023
Jones, D.H.
Design And Application Of Controlled-Volume Pumps
For High Pressure In The Range Of 10, 000 to 30, 0OO
PSI
A.S.M.E. Trans., V. 75, pp. 361-67, 1953

Seal abstract: Sealing of a reciprocating plunger. The
most successfulplunger-stuffing-box combination
found thus far, Fig. 8, includes the use of a hardened
plunger superfinished to 3 to 5 micro inches, with a
special arrangement consisting of a soft metallic
packing combined with other packing materials. Such
a combination has proved satisfactory up to 30, 000
psi. Drawings included.

J-024 T
Jones, W.E.
Sealing With Present Day Methods
Design Engineering, V. 4, pp. 41-44, March 1958

A brief discussion is presented on static, rotary, and
reciprocating seals.
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J-025
Jordan, J.
Extreme Temperature Sealing
Missile Design and Development, pp. 24-26_ Jan.

1959

New method uses O-ring and retainers of dissimilar
metals.

j-025
Jordan, J.
Thermal Expansion Of Elastomers ......
Mach. Design, V. 32, p. [44, Jan. 7, 1960

New design for improved seals of synthetic rubber,

J-027
Jordan r J., and McCuistion, T.J.
The In-Place Seal

Product Engineering, V. 31, pp. 68-72, April 18,
1960

In-place seals are static seals in which rubber Or an
elastomeric compound is molded directly in a groove
of the metal seal part, Thus it fits the groove better
and responds better than O-rings to the various pres-
sures. A comparison of gaskets, O-rings, and in-
place seals is given. Figures are given for resistance
of elastom_rs to fluids, thermal expansion, and life
expectancy as affected by operating temperature.

J-028
Jordan, J.R.
Sealing Problems
Oil and Gas Equip. Reprint, Dec. 1959

O-rings; their use in solving important sealing

problems.

J-029
Jordan, J.R.
Select O-Ring Replacements With Properties In Mind
Plant Engineering, V. 15, pp. 112-114, Jan. 1961

j-03o
Jordan, J.R.
Seals For Hard Vacuums
Machine Design, _V. 33, pp. 134-139, M_25, 1961

A study of seal materials for pressures below 1 x 10 "_6

mm Hg. Materials must have low permeability for
low molecular leakage. They must not volatilize and
sublimize Inhard-vacuum environments. The proper.
ties of butyl and viton synthetic rubbers seem most
suitable for these applications.

j-031
Jordan, J.R.
New Developments In Vacuum Sealing
Am. Vac. Soc. 1961 Tram. i Eighth Nat. Vac,
Symposium, Second International Congress,: V. 2,
pp. _302-1308

New data concerning efficacy of elastomeric seals
in vacuum are presented. Leak rate data and gublima-
tion effects are used to assess the utili W of these seals
in "ultra high" vacuum systems and in space, Leak
rates at several temperatures, permeabiliw, sublima-
tion effects, outgassing, and accesJibiliw are dis-
cussed.

Silicones, Polyurethane, Vitons, Nitriles, CMoro-
prene_ and Butyl compounds are used. Data tables,

J-032
Justice, R. W', and Plumley, E,
Leather Packings For Hydraulic Roll Ja_kt

Iron & Steel Engr., V, 23, pp. 82-4 i Sep t. 1946,

pp, 103-5, Dec. 1946

The change to leather V. packings and improvements
obtained; advantages of V. leather assemblies;
leather versus composition packings.
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K-091
K_Ik, W, A,
Design Cl_terionOf Plenum To ReflectorBlock
Seal For H' T, G, R. Reactor Vessel
(General Atomic Div.. General Dynamics Corp..
San Diego. California) (GAMD 1375)
Nuclear Science Abstract #17294oContract
AT(64-3) 314(16 p.). April 20, 1960

A survey was made of sealing methods and their
adaptability to the requirements of the plenum re-
,fl_tor sealon the HTGR _actor vessel. Lap Joints
ot steel to graphite or graphite to graphite with a
100 RMS surface flaish met the required leak rate
(43.8 pounds/t_, helium) and two basic concepts
of this type seal are illustrated,

K-002

Kalm_s.P,I. P.
Simple Flexible Vacuum Joi_!t

Vacuum, V. 9, No. 2. p. 147, May, 1959

The new type of vacuum joint appears to....have
several advantages over the bellows coupling, the
principal aSet being ease Of ex)nstrucfion. The
joint consists simply of a separate flange of special
shape and a cylindrical tube, The vacuum seal
between these is accomplished by means of a soft
rubber O-ring which also gives the coupling its
flexilibit_, The O-ring fits around a polished
section o! the tube and is kept under compression
in a groove which has an outside diameter 0.012
in. smallez than the outside diameter of the ring.
The width of the groove is 0. 005 in. less than the
thickness of the ring, and its depth is sufficient
to prevent the ring being pushed inwards along the
tube by external atmospheric pressure.

K-003
Karassik, I.l.
Know Your B.F. Pump Stuffing Boxes
Power Engineering. V. 60, pp. 70-79, May, 1956

The operation of boiler feed pump stuffing boxes
becomes more complex as pressures and tempera-
_m2esslgo up,

ures6f400 psi and temperaturesof400°F are -
found.

Basicconceptsare discussed.

K-004
Karassik, I. J., Carter, R.
Centrifugal Pumps: Mechanical Stuffing Box
Seals
Industry and Power, V. 64, pp. 94-95, June, 1953

Presents mechanics of the seals. Diagrams.

K-005
Karassik, I. J., Carter, R.
Mechanical Seals For Centrifugal Pumps
Heating and Ventilating, V. 51, pp. 92-94,
Dec., 1954

Packing types and gland inserts. Photographs,
diagram.

K- 006
Kavanagh, W.
Fitting The High-pressure Cylinder Of An
American Ball Engine With A Special Metallic
Packing
Power, No. 81460C, Jan., 1907

Illustrates and describes a difficult application
of metallic packing.

K-007 T
Kaye, l., E. C. L_gst
Modes Of Adiabatic And Diabatic Fluid Flow In
An Annulus With An Inner Rotating Cylinder
Trans. Am. Soc, Mech. Engr., V. 80,
pp. 753-765. 1958

Firstphaseofmv_gatlon ofheat tranderin the
a/r gap of a rotat/_g electrical roach/n-'.
A review of lamlaar flow, laminate flowplus
vortices, turbulent flow plus vortices, andturbulent
flow.
Experimental t_sults in graphical form, Prellmlnal 7
heat transfer data.
Discussion.

K-O08
Kearton, W, _o
The Flow Of A/r Through lhtdial LabyT/nth Glands
I.M.E. l_oc., V. 169, pp. 539-550, 1_55

Theory has been worked out for lnwazd and out_
ward flow with pressure distribution expressions
being derived,
Single ring and multi-ring glands were investigated
as were unstaggered radial glands,

K-069
Kearton, W. J. and Keh, T. H.
Leakage Of Air Through Labyrinth Glands Of A
Staggered Type

' IMEl_oc., V, 166. pp. 180-188, 1952

Theory presented for flow of air through sirtgle
orifice. Extended to cover labyrinth gland of
several _constrictions of equal area. Experiments
made over wide range of pressure ratios to deter-
mlne coefficient of discharge for single annular
construction having a smallclearance.

K-010
Kegley, T. M. Jr.
Examination of HRT O-Ring Gaskets From Flanges
A-117 And D-127.

_i _ak _dge N.a_on_} Lab. Y-12, Tenn.
_lt_grap_ _0_ Ng, 40, CbfitI__ W-7405-
_ng-26, jan. 14, 1957. CR-57-1-50

The results of an examination of O-ring gaskets
removed from the HRT following a discovery that
water in the leak detector system contained 1000
PPM chloride are presented.

K-011 T
Keller, C.
Flow Tests On Labyrinth Glands For Steam Turbines
Emher Wyss News, V. 7, No. 1, pp.9-13, Jan./Feb.,
1934, also Power Plant Engineering, V. 41, No.4,
pp. 243r245, April, 1937

Development test made by Escher-Wyss Company on
steam turbine labyrinth glands. Flow patterns were
photographed using light metal particles which re-
fleeted Light through glass observation panels.

K-012 i
Keller, G. R.
High Temperature Hydraulics
Mach. Design, V. 28, No. 16, pp. 121-24.
August 19, 1956

Considerations when designing for high temperature
hydraulics. Fluids, synthetics, compounded diesters,
siLicone fluids, Buna S base O-rings, neoprene seals,
compression set.back-up rings, springs, structural
metals, filtration. Discussion - no test data.
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Keller, _. _. ,_i_:
Optimizing Hydraulics For High Temperature
Operation
Western Aviation, V. 37, p. 913, December, 1957

Discussion of the optimization of hydraulic
systems to fit the increasingly high temperature
conditions under which aircraft and missiles are
being operated.

K-014 B
Keller, G. R.
Design Of Seals And Sealing Devices
Chapter 12 of book, "AircrLft Hydrahtic Design:'
pnbl. by Appl. Hyd., 1957

K-015
Keller, G. R.
Overcoming Some Of The New Problems In
Hydraulic Control
Automatic Control, V. 7, pp. 38-41, luly, 1967

Areas which will require special attention by the
Stems designer are outlined in this article.
mperatures, dynamics of hydraulic system, fluids,

radiation, and some of the new seals available are
discussed.

K-016 B
Kener, G. R., Mayhew, W. E., Cannon, C. H.
High Temperature Hydraulic And Pneumatic
Equipment
I. Future Aircraft Power Systems, Gas Or

Liquid .
H. Hot HydraulicSystems
HI. Hot pneumatic Systems
ControlEngineering,V. 6, No. 4, pp. 89-10.1,
April. 1959

I. Bases for choice, viscosity factor, materials
and components

H. Fluids, components, servovalves, seals,
summary

m. High temperature design problems, fillings,
and seals, actuator, valves, spoolvalves,
safety

Recommendations

K-017
Keller, G. R. and Stafford, P. H.
Metal Dynamic Hydraulic Seals
SAEJour., V. 65, No. 6, p. 76, May, 1957

Testingand evaluationprogram undertakenat
Autometics,Div. ofNorth American Aviation,
Inc.to studyperformance ofmetal dynamic seals
foruse in missilesor aircrafthydraulicequipment
inlieuof elastomerseals,which are unsatisfactory
athigh speeds,high temperature;testsatroom
temperatureofsealsof variousconfigurations,
materialfinishes,etc. Shaftand p_stonseals
testedatoiltemperaturesfrom 500-550°F and
diametersrangingfrom 1/2 to 3-3/8 inches.

K-018

Kelley, S. G.
Gasket Materials;: Their Properties And Uses
Materials & Method s, V 35, pp. 108-112, Aug.,
1952

Available to meet the many different service
conditions under which gasketed joints must
function are a wide assortment of synthetic and

natural materials. Amongthese are rubber, both
natural and synthetic, cot_, plant fibers, asbestos
fibers, metals, plastic, leather, and felt.Properties
of each are discussed.

K-019
Kenyon, R. L.
Pressure - Energized Seals
Rocketdyne, Divisionof N.A.A., luly, 1960

Problems associated with static seals, and seal con-
figuration.

K-020
Kephan, R. C.
High Pressure Steam hints And Gaskets
Am. SOc. Nay. Engrs. lout., V. 46, pp. 100-106,
Feb., 1934

K-021
Kerkhof. W. P.
New Stress Calculations And Temperature Curves
For Integral Flanges .
Proc. 3rd World Peuomum Congre_: 1951

K -022
Kiergan, N. B.
Aircraft Hydraulic Systems
P.B. 16819 - Off. Te_h. Ser. (_ pp.), Oct., 194,5
(lapanese) (AAF Am. Tech. Intelligence Group
Report 18)

Interrogation of Takeo Dot. Chief Engineer of
Kawasakl Aircraft Co. covered the problems of
leakages and packing problems, power source, standard
mineral fluids and equipments with which hydraulics
were operated. SOy bean oil or rapeseed oil added to
hydraulic control oii reduced the swelling rate of
rubber parts to one half. Silk packings soaked in
polyvinyl alcohol and metapscryl resin had good
quality.

K-023
King, P.
Maintenance Of Metallic Packing On Locomotives

- Am. Engr. & RRlour., pp. 178-179, V. 78. May,
1904

Discusses the treatment packings should receive.

K- 024
King, L.D.P.
High Vacuum Seal
Re. Ser. Inst., pp. 83-84, Feb., 1948

A sample two way valve and method of making a
seal are described, both well adapted to large or
small port openings in high vacuum work.

K-025
Kitts, F.G.
Development Of A Rubber For Service In Contact
With Experimental Hydraulic Fluids At 400°F
PB 111598, Off. Tech. Sev. (15 pp.), Dec. 1954, CAA

A compound of neoprene WRT was developed which
was marginally satisfactory after aging 168 hours in
MLO-8200 at 400OF in absence of air. If air were
not at least partially Included the rubber would reach
unsatisfactory conditions in less than 70 hours.O-rings
have been fabricated and are undergoing evaluation
tests. (AAF WADC-54-458)
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K-026
Klein, Wilhelm
Centrifugal Pump With A Stuffing Box Relieved
From Pressure
L. C. or S.L.A. Trans. 59-12619

K-027 T
Kluge, F. H.
Rotating Shaft Seal Means
U.S. Patent 2,621, 08?, Dec. 9, 1052

Relates to a buffered shaft seal using carbon rings.
A slinger ring throws liquid away from the shaft
near the housing and is backed up by three sets of
carbon seal rings. Between the first and second
set. a neutraigas is introduced at a pressure greater
than the sealed pressure causing flow inward and out-
ward. Between the second andthird rings an outlet
is provided for that portion of the neutral gas which
flowed outward. This outlet may be kept at a
pressure lower than atmospheric to prevent escape
of the neutral gas to the atmosphere.

K-028 ,, T
Klupgrl, A.
Contactless Oil Film Shaft Seal For Hydrogen-
Cooled Generators (in German)
German Patent 1, 012,909, August 1, 1957

A bushing seal made of two axially contacting
rin_s with a central supply groove for the buffer
flmd. Clearance on process side of ring is made
smaller than atmospheric side, thus reducing the
flow of 6il toward the process side. The sealring
incorporates discontinuous grooves which may be
situated at an angle.

K-029 B
Knight, E.J.
Pneumatic Motors For Aircraft Actuation Systems
Aero/Space Engineering, V. 17, No. 12, pp. 44-7,
Dec. 1958

Discusses the con_ction and performance of
various pneumatic actuators. Special attention is
given to materials and seals.

K-030
Knights, H. C.
Improvements In Or Relating To Sealing Devices
For Tubular Members
British Patent 877,006

A sealing device is designed for effectfng,_ _nd-
wise seal between two tubular members of different
diameters.

K-031
Knudsen, A. W.
Metallic Vacuum Tight Gasket
Review of Sctentiflclnstruments, V. 23, pp. 588-8,
Oct,, 1052

The unique properties of indium metal make it very
well suited to the problem of a non-organic vacuum-
tight gasket. Sheet stock 0,007 in. thick.Detail
discussion of mounting l_OCadure and _commenda-
tlon.

r

K- 032
• Koch, H. G.

Engineering Studies In Packings
Paper Tr. J., V. 128, pp. 27-31, Jan. 1, 1948,
Paper Ind.. V. 20, p. 1494, Jan.. 1948

K-033
Koch, R. H.
Packing And Gasket Materials
Machine Design, V. 28, pp. 117-120, May 31, 1956

Requirements for heat and cold resistance, chemical
resistance, and life are tightening up a continuing
search for more effective sealing materials.
Recent attention has been focused on fluorocarbon
plastics and new type elastomers which are discussed
in this article.

K- 034
Koch. R. H.
Improving Performance Of Packings And Gaskets
ASME Paper N57-PET-33, p. 15, Sept. 22-25, 1057

Practical aspects of maintenance problems and
corrective actions that can be taken to minimize
costs and unscheduled equipment _utdown;
material, environment, and application which in-
fluence performance; how their effects are analyzed;
particular reference to chemical and petroIeum
processing industry.

K-035
Koentg, T.H., Vargo, J. E.
Silicone Lubricant - Carbon Seal Interaction At
Elevated Temperatures
WADD Tech. Report 60-757

Static immersion tests using 18 grades of carbon
in combination with three silicone oils, one ester,
and one silicone-ester blend at temperatures of
400°F, 500°F, and 550°F, A friction test rig has
been constructed that can vary load, speed, and
ambient temperature at the test section. Test run
with QF6-7012 silicone oil at 3000 rpm, 45 psi
face pressure, and ambient temperature.

K-036 B
Komotori, K.
Flow Observations In The Labyrinth Packing
Proc. Fujihara Memorial Fac. Engg. Keio Univ.
(Japan) V. 9, No. 3, pp. 33-41, Oct. 1956-
in English

The flow patterns in the labyrinth packings were
investigated, based on flow observations which were
carrtedout by using a "smoke-tunnel.' Moreover.
these results are discussed in reference to my ex-
perimental data on the leakage loss through the
labyrinth packing which was previously reported,

K-037
Kosting0 P. R.
Neoprene Packings
P.B. 9.5428 Off. Tech. Sev. (6pp.), Dec., 1941
(Watertown Arsenal Lab. Rept. 750/7)

Tests were made in order to determine the pressure
which is exerted outwardly against the wall of a re-
coil cylinder when a backing ring made from neoprene
is subjectedto a given lateral pressure. The load,
movement of the cylinderand diameter of the ring
were observed. It was concluded that the same unit
pressure Is considered to be exerted outwardlyagainst
the cylinder wall as Is applied laterly to packings of
neoprene.
Diagrams.
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K-038
Kotelewsky, G.P.
Gasket Reactions+And Sealing Pressures In Vessels

Ind. Eng. Chem., V. 51, pp. 949-5I, Aug. 1959

• A method for calculating the maximum sealing pres-
• sure for gaskets in high-pressure vessels is developed

by analyzing the forces among flanged connections,
loaded bolts and gaskets.

K-039

Kraus, R.A.
Modern Sealing Devices For The Steel Industry
Iron 8 St. Engr., V. 26, pp. 53-64, Sept. 1949

Rotating shaft seals are discussed for a variety of ap-
plication: pumps, gear reduction cases, machine
tools, electric motors, etc.
Materials; flax, jute, cotton, rubber and several
metallic materials.
Buna N is used for certain specialized applications.

K-040 B

Kronberger, H.
Vacuum Techniques In The Atomic Energy Industry
Proc. I. Mech. E., V. 172, pp. I13-24, disc., pp.
12S-32, 19S8, (abbreviated)Engineer, V. 204, $312,

pp. 702-5, Nov. IS, 1957

The development of atomic energy has stimulated a
rapid development of industrial high-vacuum technol-
ogy. Much attention to design details of welded and
flanged joints. Joints and flanges - examples of good
and bad of welding practice. Flanged joints for
liquid metal, high pressure, high temperature.

K-041

Kruesi, A.H.
Fittings For Superheater Steam
West Electn., V. 41, p. 450, Dec. 7, 1907

The most satisfactory gaskets are of thin sheet steel
not more than 5/8 in. in radial width, so that heavy
pressure can be brought on it with bolts and flanges of
ordinary weight, the steel being soft annealed So that
it can be pressed into the rough surfaces of abutting

flanges.

K-042

Krug, L.G.
Bearing Seals
Iron _ St. Engr., V. 23, pp. 77-82, Nov. 1946

Steel mill bearings need complete protection against
the entry of water and scale and loss of lubricant.
This paper concerns these steel mill seals. 800 psi
pressure and 240°F operating norms.

K-043

Kuchler, T.C.
Dynamic Sealing: Theory And Practice
Koppers Co., Inc., Baltimore, Md., Feb. 1961

K-044

Kuclder, T.C., and Pearson, W.
Clearance Seals

Machine Design, The Seals Book, pp. 20-23, Jan.
19, 1961

Clearance seals limit leakage by closely controlling
the annular clearance between the rotating or re-
ciprocating shaft and the relatively stationary housing.
Types:
i. Labyrinth - one or more thin strips or knives at-

tached to either the stationary housing or rotating
shaft.

2. Bushing or ring - close fitting stationarysleeve
within which the shaftrotates.

Problems such as leakage and rubbing are discussed.

K-045

Kuech, W.
Recent Tests Of Glasses And Sealing Material For
PressurizedCabins
Lilenthal-Gesellschraft Fue LuftfahrtforschungBericht-

129, p, 30
Spec. Lib. Assn. Translation 3221, (13 p.), V. 3,
No. 8,'Aug. 1957 _:' •,

K-046

Kuhn, H.S.
Rotating Joints
Prod. Engng., V. 27, pp. 200-204, Aug. 1956

Rotating joints, originally designed around familiar
packing gland, have become highly specialized for

many applications in all industries. TheYonOW op-
erate from - 300°F (liquid oxygen) to 700 F (di-
chIorobenzene) or high temperature superheated steam.
They seal water, steam, brine, air, paint, lacquers,
refrigerants, diphenol-diphenoloxides, dichlorobenzene,
sea water, and air-mud mixtures. The most practical
seal material is carbon with stainless steel, monel

and high nickel steel mating surfaces.

K-047
Kunkel, E.V.
Selecting Gaskets To Limit Corrosion Of Stainless
Steel Bolted Joints In A Chemical Plant
Corrosion, V. 10, pp. 260-266, Aug. 1954

Examples of corrosion of austenitic stainless steel
joint surfaces attacked by liquid media penetrating
gaskets are described. Author postulates liquids of
high electrical conductivity, containing weak oxidiz-
ing and reducing agents are principally responsible for
the pitting attack of the gasket bearing surfaces. Pres-
ence of chloride salts or organic chloride in the ,gas-
keting may contribute to stress corrosion cracking of

the joint surface. Author concluded corrosion may be
controlled by proper selection of gasket material, by

proper joint design and by modification of corrosion
characteristics of process fluid _being handled.

K-048
Kupiec, H.P. (Aircraft Equip. Testing Co.)
Testing Of Metal Boss Seals
PB-I19818, Off. Tech. Sev. (67 p.)photo, dia.
dwg., April 195S, Order from L.C.

The metal boss seal was conceived by Wright Air

Development Center to meet the requirements of
hydraulic and pneumatic systems with operating l_es -
sures up to S, 000 psi, and temperatures as low as
-100°F and as high as 600OF. The application of the
new metal boss seal involves the use of a deformable

metal ring in conjunction with standard AN hydraulic
fittings. This seal is being considered as a replace-
ment for the current standard ANG6290 synthetic rub-

ber gasket. Pro,. No. 1371 AF WADC Contract AF33

(600) - 26548.
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K-049

Kunze, E.J.
Diesel Engine Upkeep
Power Plant Engineering, V. 36, pp. 601-2, August

1, 1932

Maintenance of packings, gaskets, and engine plant
joints. Proper selection of packing materials. Joint
types. Proper methods of using gaskets.
Common packing materials are asbestos, cotton, flax,
fiber hemp, graphite, rubber lead, babbitt, antimony,
aluminum, copper bronze, and cast iron. Common
gasket materials are paper, leather, cotton fiber,
cork, lead, aluminum and copper.

K-OSO

Kurek, ]., and Simmons, J.
Development Of Secondary Seal For PWR Head
Penetrations
Combustion Engineering, Inc., Nuclear Components
Engineering Dept., Chattanooga, CENC-1006 CE
Contract Nos. 7954-25 and 7954-30, Aug. 1957, 66 p.

The results of the development program which was
initiated to design a seal to back-up the primary seal
of the pressurized water reactor are presented. This
program was divided into three phases: a packing, a
welded membrane, and a metallic gasket.

K-O51 B

Kurie, F.N.D.
Vacuum Systems, Seals And Valves
Review of Scientific Instruments, V. 19, pp. 485-93,
Aug. 1948

Design suggestions are given for valves, shaft seals,

and gasketed joints intended for use in continuously
pumped all-metal vacuum systems.
Vacuum valves, gaskets, O-rings.

K-052

Kuskevics, G., and Chappelle, A.
Low Temperature Vacuum Systems
RS7AGT751, GEL Tech. Data Center, G.E. Co.,
Sch°dy., N.Y. (13 p.), Dec. 13, 1957

Vacuum systems operating below 90°K are reviewed.
These include storage and transport equipment for
liquified gases and cryogenic optical test equipment.
A vacuum system for a liquid oxygen flow apparatus
and a liquid nitrogen optical dewar are described in
detail.
Among materials used for low temperature vacuum
system construction, copper, brass, monel, and
Kovar austenitic stainless steel are common. All

are non-ferromagnetic. They are either soft or silver
soldered, arc-welded or brazed. Rubber, grease, and
sealing compounds cannot be used because they are
hard at low temperatures. Hence only metal O-rings
such as lead or solder can be used. Low temperature
differential, contraction problems must be considered.

K-053
Kuss, E.
The Physics Of Extreme Pressures (In German)
Chem. Ing. Tech., V. 28, pp. 141-52, March 1956

A comprehensive treatise covering autoclave,
gasketing and sealing, pressuring, measurements,
equations of state and Internal,
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L- 001
Labber

Cutting Copper Gaskets
Eng. _ Mining Journal, V. 137, p. 189, April 1936

L-002 . _.,
LaBour, H.E.

Improvements In Or Relating To Rotary Shaft Seals
And Pumps Provided With Such Seals
BritishPatent 854,526, Nov. 23, 1960

A seal for the vertical rotary shaftsof centrifugal
pumps isdesigned so that the pump can be used for
loi_gperiods without maintenance other than oiling
the motor or shaft.

L-O03

Labrow, S. _

Design Of Flanged Joints
Institution of Mechanical Engineers Proceedings,

V. 156, pp. 66-70, 1947, (discussion, pp. 70-73)

Basis of design adopted by one firm to insure
consistency over a wide range of pressures and sizes.
Table on gasket factors and yield values for various

materials including metals, asbestos rubber_ and
fabrics, and one on effective gasket width.

L-004

Lange, W.J., Alpert, D.
Step-Type Demountable Vacuum Joint
Review of Scientific Instruments, V. 28, p. 726,
Sept. 1957

Flanges are machined from stainless steel and are

heliatc welded to vacuum system components. The
gasket is a washer-shaped ring of O.F.H,C. copper
about 0.040 in. thick. It is hydrogen annealed at
950°C after cutting. This flange has the advantages

over knife edge type seals in that the steps are much
more easily machined and the tolerances are less
stringent. Advantages discussed, drawing included.

L-O05

Lankester, J.A.
Bonded Seals

Appl. Hydraulics, V. 7, pp. 69-71, May 1954

Designers of hydraulic components, both aircraft
and industrial, have sought a means of providing a
reliable and durable static seal. The bonded seal is
a result of this search. Applications discussed.

L-O06

Larkin, R.G.
Evaluation Of High Temperature Hydraulic Seals To
Temperatures Of 550VF. Part II Polymer Compound-
ing And Evaluation
WADC Tech. Report 57-76, Feb. 1958

L-O07

Larson, A.W.

High Pressure O-Ring Piston Packing
Res. Sci. Inst., V. 25_ p. 1136, Nov. 1954

The application of multiple O-rings to a piston to
prevent leaks at 10,000 atmospheres for long periods
of time.

L-O08

Leach, L.L.

Seals For Shaft Housings And Bearings
Product Eng., V. 3, pp. 123-4, March 1932

Typical seal designs suitable for three general pur-
)oOSeS:- (1) to retain lubricant; (2) to keep out

reign matter and; (3) to prevent leakage of liquids
or gases through clearance space between rotating
shaft and housing.

L-009 T
Ledwith, W.A.

Bearing And Seal Assembly For Turbines
U,S. Patent 2,469, 734, May 10, 1949

A bearing and labyrinth seal assembly designed to be
installed as a unit.

L-010

Lee, J.
Metallic Seals For Extreme Temperature-Prem_re Ap-
plications
SAE Journal, V. 70, No. 10, pp. 98°99, October 1962

Wedge seals fabricated from recently developed mate-

rials have been tested at Republic {Republic Aviation
Corp. ) to 1000°F and 400 psi for periods up to 17 hours
with negligible leakage. Description of several types,
with drawings, photos, and results discussion.

L-011

Lehmberg, W.H.
Plain And Laminated Felt Seals; Their Design And

Application
Prod. Engng., V. 17, pp. 209-211, March 1946

Design properties of felt seals when used for retention
o£ grease and oil and exclusion of dust fume or mcrls-
ture are presented in tabular form, Selection of the
correct grade in either plain or laminated felt seals is
discussed as weU as recommended designs for houslngs.

L-012 T

Lein, J. , ;, . , , ,
Mechanical Test On Sealing RotaryRings For Sllafts
(In German)
Konstruktion, V. 6, No. 10, pp. 384-389, Oct. 1954

A discussion of the results of an investigation into rub-
ber and leather shaft seals conducted over a period of
years. The paper covers a wide range of design con-
siderations and presents a thorough discussion of factors
affecting seal operation. The investigation was con-
ducted atthe Automotive Research Laboratory of the
Karlsruhe Institute of Technology.

L-013
Lein, J.
Mechanical Tests On Rubber Sealing Rings For Rotating
Shafts

Engrs. Digest, V. 16, pp. 59-61, Feb. 1955

Sealing rings made of synthetic rubber, for sealing the
interior of a housing against leakage along a rotating
shaft, have proved successful even at high rotational
speeds, and with differences in inside and outiide
pressures.

L-014

Letup D.R., Reynar, ].M.
Stress Relaxation Of Non-Metallic Gasket Material

Bull. Am. Soc. Test Mat. (ASTM), No. 207, pp. 81-
85, 1955

A functional test fixture, a testing procedure, and a
formula by which numeric values can be obtained for
percent stress relaxation for all types of non-metallic
gasket materials has been established,

Test data, results, and discussion.

L-015
Lenhart, W.B.
Ball MiU Gaskets

Rock Products, V. 45, p. 55, Sept. 1938

Precedingpageblank



L-016

ieont'eva, V.P., and Slonlmiskii_ G.L.
A Study Of Stocks Used For Seals In Units Of Hy-
draulic Systema Of Airplanes Under Isothermal Com-
pression From All Direction,. (In Russian)
Moskov, Aviation Imt. im S. Ordzhonikidge, Sbomtk
Slater, V. 93, pp. 5-20, 1957, (LC or SL&-Trans-
lation No, 59-19477)

Compressibility of cured stocks of nitrile rubbers
(natural rubber and SKI_ and Sl_) was studied under
hydraulic pressuresof 32-500 atm. at 18-20°C.

L-017

ie Pera, A.A.

Sealing Fluids In Propulsion Systems
SAE Jour., V. 67, pp. 118, 12i, Aug. 1959,
Abstract of SAE paper SOU, '_luid sealing in extreme

environments, " from meeting of March 31, 1959, 11 p,

Discusses fluidsin which propulsion syfcem staticand
dynamic seals must operate. Elastomer compatibility
studieshave been made with these fluidswhich include

high energy fuels, extremely corrosive oxidizers,
mono-propellants and Cryogenic fluids.

L-018
Le Pera, A.A.

Breakthrough Needed For Extreme Environment Fluid
Sealing
Space/Aeronautics, V. 32, No. 2, pp. 50-53, Aug.
1959

Sealing problems on operation from - 400 to + 1000°F
are discussed. A breakthrough may come from poly-
mer technology or from heat-resistantelastomeric-
inorganic composites.

L-Of9 T
Lewis, D.R.
Mechanical Seal Failures

Power, V. 89, p. 9i8, Mid-December 1945

This isan abstract of a paper presented at the ASME
petroleum session.
A discussion of failures in mechanical seals, analysis
of failures, and remedies, are included.

L-020

Lewis, D, K.
Mechanical Seals, Basic Considerations - Part I
Mach. Design, V. 18, pp. 125-128, Sept. 1946

Comparative merits of stuffing boxes and mechanical

sealsare discussed along with design considerations of
each.

L-021 T'
Lewis, D.R.

Mechanical Seals: ClassificationOf Types
Machine Design, V. 18, pp. 78-82, Oct. 1946

Basic definitions, and photographs of rotating Joints,
stationaryjoints, unidirectional forces related to in-

side assemblies and outside assemblies, single seal,
and double seal. Types of seals: packing ring, gas-

ket, helical spring; integral gasket, helical spring;
bellows, integral gasket, helical spring, strained
member bellows.

Speed, temperature and pressure ranges of each.

L-022

Lewis, D.R.
Mechanical Seals, Application Factors - Part IV

Mach. Design, V. 18, pp. 138-142, 182+, Nov. 1946

The three fundamental rules used in designing mechan-
Ical seal# are discvased,. They are: (1) Life of
mechanical seal dtrectly proportional to sh_ft rigidity.
(2) Means should be prov/ded to fasten stationary seal
member to machine so face'remains flat and normal to
axis of rotation. (3) Allow for maximum ease of seal
installation, inspection, and maintenance.

L-023

Lewis, D.R.
Mechanical Seals, Theoretical D esign - Part IV
Mach. Design, V. 18, pp. 146-150, 184, Dec. 1946

Article relatesthe heat producing factorsin a seal de-
sign to see how they can be controlled to minimize
wear,

L-024
Lewis, J.W.
An Experimental Study Off The Motion Of A Viscous
Liquid Contained Between Two Coaxial Cylinders
Proc. Royal Soc. London, Series (A), V. 117, pp.
388-407

A detailed Teport of an expe_i/nental investigation of
the validity of G.T. Taylor's stability criterion for
trar_ition from laminar flow to vortex flow. Tests were

run from k,tnematic viscosities varying from O. 006 to
0.018 CM_jsec. with varying clearances to radius
ratios. Phdtographs of flow patterns are included.

L-025

Lewis, O.L.
Flange, Gasket, And Bolting MateriaLs For Refinery
Service
Oil and Gas Journal, V. 49, p. 134, Aug. 24, 1950

L-026 T
Leyer, A.
Wedge Lubrication Or Pressure Lubrication (In German)
Schwetzerische Bauzeltung, V. 71, pp. 66-69, Jan.
31, 1953

An analysis is made of the viscosity pump, and the

maximum efficiency of such a pump is shown to be
33_ Hydrostatic lubrication is also considered briefly.

L-027

Li, Y.T., Lapp, P.A., Lee, S.
A Flowmeter For Measuring Mass Flow-Rate Wzth A
High Speed Of Response
Froc. National Conference on Industrial Hydraulics,
V. VII, pp. 218-231, 1953

Includes a brief description of rotary seals used in the
instrument.

Rigid perfect seal; flexible perfect seal; clearance
seal, plate-type seal, labyrinth seal, mercury or
water seal.

L-028
Liberto, R.R.
Research And Development On The Basic Design Of
Storable High-Energy Propellant Systems And Com-
ponents
BeLl Aerosystems Company, pp. 1-281, May 19, 1961
(AFFTC TR 60-61)

Includes metals, elastomers, plastics, etc.
Effect of temp., time, pressure, etc.
Seals, materials.
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L-029
Lighter, A.W.
Magnetic-Type Mechanical Seals
ASME preprint 59-PET-35, 2 pp., Sept. 1959

Dynamic shaft seal developed to eliminate springs in
mechanical seals. Consists of an Alnico 5 ma_gnet

ring, rhodium plated for corrosion protectionp two
O-rings, one stationary and one rotating, and a car-
bon ring unit.
All types of fluids can be sealed except lightp non-
lubricating hydrocarbons at high pressures. These
produce excessive wear in the carbon. Tests indicate
that this carbon wear problem can be solved.

L-030
Likharev, K.K.
Constructional Featvzes Of The Seal Between Parts

Moving Relative To One Another In High Pressure
Apparatus
Order from L.C, or SLA Translation No. 60-15806

L-031

LillispS.M.
Engine Oil Seals Improved To Meet Truck And Bus
Needs

SAE Jour., V. 68, pp. 86-87, No. 3, March 1960;
from SAE Paper Nl19T, 1959

New materials, methods, and machinery are being
used to make oil seals for bus and truck engines. To
illustrate two examples are cited; front and rear
crankshaft oil seals.

L-032

Linderoth, L.S., Jr.
Selecting Hydraulic Seals
Mach. Design, V. 16, pp. 119-128, Sept. 1944

How well a given hydraulic packing installation
achieves its main purpose of confining hydraulic fluid
within the components of the system is a measure of
itsefficiency. Secondary considerations:are friction,
life,and ease of service or repair. Frequently itwill
be found that several differentdesigns of hydraulic
packings are equally effective. Article discusses

briefly a number of generally accepted designs and
related engineering factors.

L-033

Lindhardt, P.
The Hydrostatic Gas-Bearing As A Non Touching
Gland For Rotating Shafts
Int. Conf. on Fluid Sealing, Paper C_, _8 pp.),
April 17-19, 1961

T

The possibflityof maintaining a uniform gap between
the sealing faces of a radial face seal by the introduc-
tion of a seriesof pressurizedpockets in the stationary
face is examined. Expressions giving the gap thick-
ness and condition for high axial stiffnessin terms of
the sealed pressure and seal geometry are derived, and
preliminary resultshave shown that the seal is capable

of operating satisfactorily.

L-034 T

Lindow, A.L., Graft, R.A.
Fluid Seal

U.S. Patent 2, 960,332, Nov. IS, 1960

A packing assembly which is capable of self-sealing,
automatically repairs damage to the sealing surface.
The patent relates to sealsfor which relative motion
islimited such as in fluid springs.

L'035

Linke, J.
Flange Seals For Low Temperature Fluids
V.D.I. Zeitschrift, V. 98, p. I614, September 1956

(In German)

L-036 T

Llewllyn, W.A., Mealing, J.E.
Development Of Carbon Sealing Ring Materials
lnt.Conf, on Fluid Sealing, Paper F4 (14 pp.),
April 17-19, 1961, British Hydromechanics Research
Assn., Harlow, Essex, England

Discusses amorphous carbon and carbon graphite
minutes developed for sealing rings. Physical, chem-
ical_ and running characteristics,wear testresults.
Running characteristicsof carbon graphite as face seals
and countedace seals. Sintered metal-carbon-graphite

seal face for operation under abrasive conditions.

L-037
Lobanoff, V.
Stuffing Boxes For Centrifugal Pumps
Petroleum Engr., V. 22, pp. C33-4, C36, March 1950

Function of stuffingbox is to prevent leakage along
shaft; usually, packing or mechanical seal minimizes

leakage rather than prevents itcompletely; majority
of high speed centrifugal pumps are stillequipped
with stuffingboxes fittedwith pliable packing as seal-
ing medium; types of stuffingbox design.

L-038
Logan, S.E.
Static Seal For Low Temperature Fluids

Jet propulsion, V. 25, pp. 334-340, July 1955

Novel temperature sensitiveseal developed by GE
Co., consistsof a neoprene gasket backed by an Invar
insertand the gasket stressincreases as the tempera-
ture drops and isindependent of the original load used
for assembly. This system isbeing investigated for
staticand dynamic cryogenic sealing down to -452°F.

L-039

Loggie, J.J.
Controlled Confinement Sealing
Hydraulics G Pneumatics, V. 15, pp. 90-91, March
1962

These seals are a valuable development for sealing
exotic fluidsat high temperatures in aircraft,mis-
siles,and rockets.
Discussion of design factors; forces, time vs. temper-
ature, and compatibility.
Silicone, Viton, buna N.

L-O40
Longstrech, C.
Metallic Packings: Principles Of Design EssentialFor
Successful Development
May. Engrs., May 1903

Discusses the purposes and requisitesof a successful

packing, importance of care in design, etc.

L-041

Longstreet, G.B.
Packing Centrifugal Pumps
Power, V. 74, p. 425, Sept. 22, 1931

A brief commentary on improper installation of pro-
per size and material of packing, its effect and cor-
rection,
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L-042
Lopata, S.L.
Practical Approach To Packing Of Chemical Pumps
Chem. G Met. Engr., V. 51, pp. 104-7, Dec. 1944

A discussion of the characteristics of the various
yarns and lubricants employed in packings and_how
the packings should be installed and explains how to
determine when it should be replaced.

L-043

Lorickes, F.I., Jr.
Unique Sliding Seal For Vacuum Chamber
Rev. Scientific Instruments, V. 28, pp. 468-9,
June 1957

A scatteringchamber having a continuously variable
angle of more than 180° between the entrance and

exit beams, and having an exit'portof sufficient
diameter to accommodate a photomultiplier tube was
required. The vacuum seal consistsof a flexible
stripslidingover an O-ring. A S railstripof type

304 stainless steel, with angle stiffness of 0.010, and
a 0. 139 inch diameter O-ring was used. Details of
assemblyp and operation are given.

L-044

Loringre% H.E.
Flange Design Considerations: Flanges And Full
Faced Gaskets

Petroleum Refiner, V. 27, pp. I17-19, Feb. 1948

L-045

Lucas, L.R., Hernandenz, H.P.
Inflatable Gasket For The 72 In. Bubble Chamber

Review of Scientific Instruments, V. 30, p. 941,
Nov. 1959

A satisfactory glass-to-metal seal at liquid hydrogen
temperatures has been developed for the large oval
shaped optical window of the 72 in. liquid hydrogen
bubble chamber. Indium wire is held in contact with

the chamber glass by an inflatable stainless steel
member capable of 0. 160 in. useful deflection.
Sealing technique described in detail. Pressures and

temperatures discussed. Photograph included.

L-O4fi

Lutz, M.W.
S Kinds Of Stuffing Boxes For Barrel-Type B-F Pumps
Power Engng., V. 61, pp. 73-76, Sept. 1957

Design and maintenance of stuffing boxes, particularly
in boiler feed pumps, has long been a problem for
pump manufacturers, as well as for central station op-
erators. Wide range of suction conditions up to SO0
psi; speeds up to 9000 rpm or higher and temperatures
above 400_ makes the choice of the correct type of
stuffing box very important. Knowledge of merits or
disadvantages of each type of stuffing box will permit

a more intelligent selection of the proper type.

L-047 T

Lyle, C.A., Muller, R, H.
Sealing Means For Rotary Regenerative Heat Ex-
changer
U.S Patent 2, 942,857, June 28, 1960

A radial type labyrinth seal is used to minimize

leakage in a rotary heat exchanger,

L-048
Lymer, A.

Mechanical Sealing A_ It Stands Today
Engng., V. 191, pp. _72-573, April 1961

The several theories of the basic sealing mechanism
are explained. Basic seals(balanced and unbalanced)

are covered as are the.p_essureranges of each (un-
balanced up to iS0 Ibs.per sq. in, and balanced up

to 1200 Ibs. per sq. in.). Specific applications and
future developments are discussed.

L-049 B
Lyon, G.T.
C.N. Metal To Metal Seals End Fluid Leakage In
Hydraulic Systems
Proc. 13th National Conference of Industrial Hy-
draulics, V. 11, pp. 211-4, 1957

L-050

Lyubimov, M.L., Shakhov, K.P., Yukhvidin, Y.A.
Experience In Designing And Manufacturing ALl-
Metal Vacuum Systems

Vacuum, V.9, No. 2,1_ p. 108-116, May 1959

Late years have seen a clear-cut tendency to replace
glassvacuum systems by all metal systems for an
obvious reason. We have been working in thisdirec.

tion for the lastten ),earsand the main resultsof our
work form the subject of thisreport. The subjects
dealt with are: (a) the design of demountable, high-
vacuum heated joints, (b) design of valves, (c) de-
sign of traps.
Types of seals are: ._a) conical seals, (b) sealswith

groove-wedge profiles,(c) sealswith a rectangular
butt projection, (d) pyramidal sealsfor rectangular
cross sections, (e) seals with a double profile, (f)
diffusionseals. Materials: oxygen free copper, an-
nealed in hydrogen; aluminum, gold plated copper
gaskets with diffusion seals.
Pictures and drawings.
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M-001

Mabbs, J.W.
Packing
American Water Works Assn. J., V,
Nov. 1924

12, pp, 295-6,

M-O02

MacDonald, K.
Carbon _acking Progress Fee Sealing Small Turbines

Power, V. 98, pp. 122-123, 200% July 1954 _

Article discusses a variety of carbon ring packing
glands for turbines together with installation and
maintenance problems.

M-O03 B
MacDonald, R.J.
Development Of Iron-Base Seal Materials For High
Temperature Applications
A.S.L.E. Paper 601_-11, (8 pp.), OcWber 1960,
(Also Trans. A.S.L.E., V. 4, No. I, pp, 12-19,
April 1961).

The results of a series of experiments on the rubbing
properties of commercial, high speed, tool steels are
described and were obtained for surface speeds between
16 and 150 ft./sec, with ambient temperatures
between 75 and 1200°F.

M-004

Machen, J.R.

16 Unusual Applications For The O-Ring "
Product Engineering, V. 30, pp. 90-91, Nov. 23,
19,59

This handy little component finds a place in pumps,
drives, glands, shock mounts, pivots, knobs, valves
and seals.

Drawings of 16 examples, with appropriate legend.

M-005 T
Macks, E.F.
Seal

U.S. Patent 2,907,594p Oct. 6, 1959

A ca_rtridge type mecharzica_ face seal which is
claimed to provide sealing (inder e_xtremes of tempera-
Sure and pressure. Orifices are provided in one face

of the seal to permit a pressurized lubricant supply to
the sealing film between the seal faces.

M-O06

Main, M.M., and Stubenrauch, E.H.
Simple Compression Packings
Mechanical Design, The Seals Book, pp. 5t-57, Jan.
19, 1961

Compression packings create a seal by being squeezed
between the throat of the box and the gland. Under
these compressive forces, the packings flow outward
to seal against the bore of the box and inward to seal

against the moving shaft or rod. Compression pack-
ings require frequent gland adjustments to compen-
sate for wear and loss of volume.
Packing materials include vegetable fibers, mineral
fibers, animal products, artificial fibers and metals,
Packing lubricant criteria are discussed.

M-007 T
Maisch, O.
Kotary Shaft Seal
U.S. Patent 2, 899, 244, Aug. 11, 1959"

A form of mechanical face seal in which leakage in-
creases the force on the seal,

M_O08 T
Malanoski, S.B., Fuller, D.D.

Survey Of Cornponent Requirements And Availability
For Gas-Cooled Nuclear Reactor Power Plants -

Bearings G Seal
The Franklin Institute, Report I-A2392-8, USAEC

Contract AT (30-i) 2512, June 1961

This report is the result of a survey and critical review
of the bearings, seals, and bearing and seal systems

designed for use in the primary loop components of
four gas-cooled nuclear reactors under construction in
the Unitdd States.

M-009

Manes, J.
Leakage Test On One Voi Shah Test Block N. V. S.D.
1000-_

Wyle Lab., July 1961

Seals, configuration, and testing leakage of mate-
rial file burner.

M-010

Mann, J.B.
Improved Metal Gasket For Vacuum Systems
Key. See. Instr., V. 27, pp. 1083-4, Dec. 1956

A hydrogen-armealed copper ring with a 90 ° triangular
bead which presses against the fiat flange surface op-
posite a cylindrical bead on flange surface.
Short article and detail drawing.

M-O11

Marker, K.C.
Vacuum Techniques And Components Used For A
Continuously Pumped Linear Electron Accelerator
Vacuum, V, 9, No. 2, pp. 128-133, :May 1959

A vacuum system has been designed to continuously
pump a linear electron accelerator having an internal
volume of approximately 30 £ and produce vacuum
down to I x I0 .8 ram. Hg. or better.

Double ridge flange design utilizing copper gaskets.

M-O12

Mars, A., Lazav, N.M.
Metallurgical Factors In The Design Of Hydraulic

Equipment For Elevated Temperature Application
A.S.M.E. Paper No. 5RAVll, January 1958

The metallurgical factors controlling the use of metals
for hydraulic application in the temperature range of
400 to _0°F are discussed. Materials available were

appraised. Tool steel grade steels show promise. The
cast irons show satisfactory structural stability in the
foregoing temperature range.

M-O13

Marshall, A.
Wide Temperature Range Pump Seal
Rev. Sci. Instr., V. 24, pp. 1151-2, Dee. 1953

A modification has been made to an Eastern Industries
Pump, Model EI_ enabling it to pump acetone at -78°C
and water at lOOVC without leakage. The rotor was
soldered onto the pump shaft and its semi-conical end
seating into the graphite carbon cup constitutes the
liquid seal. The carbon cup and its container are a
free fit on the sh_ft, and contact between the rotor and
the carbon is maintained by tension in the bellows.
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M-014

Marsh, M, G.
Developing Face Seals For Rotating Shafts

Nuclear Engrg., V. 7, pp. 149-151, April 1962

Descriptions, with experimental evaluation data, of
progressive improvement of combined thrust bearing
and annular face seal originally developed for hy-
drogen blower on 60 MW turbo-alternator and air-
lubricated face seal used in Zenith reactor coolant
circuit.

M-0IS
Marshall, J.
Felt As Bearing Seal

Product Eng., V. 2, pp. 508-9, Nov. 1931

List of factors governing selection of proper type of
seal and bearing design; sealing materials and their
characteristics; S.A.E. felt standards; characteristics
of various types of felt bearing seals.

M-016

Martin, A.J.
Metal Seals In Vacuum Equipment

A.W.R.E. Report No. 0-40/S4, August I954.
(Atomic Weapons Research Establishrnent)

This report presents some measurements of leakage
rates through,metal gaskets under various conditions.
The materials tested were aluminumj copper, indium,
and solid mercury. Seamless wire rings of aluminum
and copper tested from liquid air temp, to 400°C for

aluminum, 800°(: for copper. Limited work with
rubl_.rO-rings.

M-OI7

Martin, G.S.
O-Ring Vacuum Valve For Use With A Visible Flow
Industrial Gl_ss Apparatus

J. Sci. Ins_zum., V. 36, p. 141, March 1959

The body of the valve isattached to the pipe flange

by a modified form of Q. V.F. fitting,in which a
projecting metal flange on the body replaces the
usual metal backing flange. An O-ring between the
flat-ground end of the flange and the body of the
valve ensures a vacuum tight seal. Descriptive
drawing included,

M-Of8 T

Martin, H.M.
Labyrinth Packings
Engineering, V. 85, pp. 35-36, Jan. I0, 1908

'The author used the total energy change of the steam

to derive an equation for leakage past a labyrinth
seal, assuming: -that when steam is throttled the
product of pressure times specific volume is constant;
subcritical flow and a discharge coefficient of unity_
labyrinth area is constant for all stages. Corrections
must be made if critical velocity is exceeded, neces-
sitating trial and error method. Not convenient for
design.
No test results.

M'Ot9 T
Martin, H.M.

Steam Leakage In Dummies Of The LJung_rom Type
Engineering, V. 107, pp. 1-3_ Jan, 3, 1919

Accuracy of original formula, of 1908, established,
a correction derived to extend its application to
S_i_s of labyrinths of increasing area. A_tmed the

diameter of rings increase in arithmetic progression.
No graphic data for design use.

M-020

Mason, C.J.
The Story Of Packing, Fibrous And Metallic
South Power Jl., V. 46, pp. 59-64, May 1928,
V. 49, pp. 58-63, July I928

Mayt Purpose of packing_ kinds of packing_ types of
self-settingpackings; superheat steam packingl hy-
draulic and pump packing. July: metallic packing!
principle involved; flexible _ing typej for ammonia;
France vanadium metallic packing; description of
Cooke seal ring! choosing metallic packing.

M-021

Mason, H.R., and Magina, A.S.
Additional Qualification Testing Of The Soft Seat
"Circle Seal" Check Valve, Dwg. No. 733B205

RS6AT24, GEL Tech. Data Center, G.E. Co.,
ScWdy., N.Y., (37 pp.), March 29, 1956

Report present# the resultsof further testingrequired
to demonstrate conformance with requirements as set
forthin Boeing Airplane Co. letter480-9-34804-461,
dated Jan. 9, 1956.
Conclusion: The '_ircle Seal" check valve 733B205
met all requirements and isrecommended for introduc-
tion with the redesigned reservoirpressurizationsystem
into the 7T-AP-10B Turbo Hydraulic Pump.

M-022

Mason, J.C.
Mechanical Seals: Design, Operation, Selection, And
Application

Plant Eng., V. 13, pp. 123-127, April 1959

Pump seals discussed include internal, external, single,
double, unbalanced and balanced seals; gland cooling,
lul_ication, quenching, venting and draining. Mate-
rialsection includes: C, cast iron, bcome, Ni-Resist,
_tellite,glass, ceramics, and others.

M'023 T

Mataich, P.F.
Development Of Friction Seal Materials For High

Temperature High Speed Operation
Machine Design, V. 29, p. 186, Sept. 19, 1957, (PB-
1219440.T.5.) From WADC Tech. Report No. 56-579
ASTIA - AD 118047

New seal materials are being developed for operation
at 1000°F and 30,000 fpm, with life expectancies of
1000 hours without measurable deterioration. Reduc-
tion of friction, galling, and scuffing are discussed.
Development centered around a soft silver phase in-
filtrated into a porous nickel matrix containing 5-10_

of chromium boride, or tungsten carbide. Graphs of
wear vs. temperat_e are included for a speed of
18,000 fpm with 11.5 psi face pressure.

M-024 .-

Matheis, H.C.
Leather Packings And The Pitting Of Stainless Steel
Modem IndustrialPrem, V. tO, pp. 32, _6, Sept, 1938

It was found that salU present in the leather caused
pitting. The same was true for other types of packing
material. Use of special impregnating compounds
prevented the corrosion.
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M-025

Matheis, H.C.

Packings: Their Importance In The Life Of The
Press

Modern Ind. Press, V. 5, pp. 48, 50, June [943

Proper operation of hydraulic and pneumatic equip-
ment predicated upon properly designed packings.
Paper lists factors which must be anticipated in the
design of a packing. Among these are operating
pressure, temperature, operating medium, environ-
ment, size, material, etc.

M-026

Matheis, H.C.
Modern "V" Packing Design
Modern Ind. Press, V. 5, pp. 21-22, Aug. 19§3

Modern "V, packings have found wide application
and success on hydraulic press and aircraft installa-
tions. Unique properties contribute to long mainte-
nance free service. Paper citessuch properties and
application norms to be considered.

M-027

Matheis, H.C.

High Pressure Hydraulic Leather Packings
Modern Ind. Press, V. 7, pp. 26, 30, Jan. 1945

Four standard types of packings used in hydraulic
equipment each of which has itsplace and applica,
tion. These are flange, cup, "U" and "W fpackings.
Pressure limitations, material, and space limitations
of each is covered.

M-028

Matheis, H.C.

Design And Application Of O-Ring Packings
Modern Ind. Press, V. 7, pp. 24, 26, July 194S

Synthetic O-ring packings when carefully designed
and applied to equipment where conditions are
suitable are productive of satisfacto W results°

M-O29

Matheis, H.C.

Design And Application Of Leather Flange Packings
Modern Ind. Press, V. 7, pp. 38, 40, Sept. 1945

Flange packings usually used for small crosssectional
widths, where a 'q.I"packing cannot be used and on

rods of small diameters where reasonably low pres-
suresprevail. Ideal as oil or grease seals on rotating
shaftsat a maximum velocity of 1,000 feet per rain.
Design and application norms considered.

M-030

Matheis, H.C.

Design And Application Of Fabricated Synthetic Rub-
ber "V" Packings
Modern Ind. Press., V. 8, pp. 22_ 24, jan. 1946

Paper describes a fabricated packing which gets its
name from being fabricated from synthetic rubber
and cotton duck or asbestos. By varying the cures
and compounds itcan be applied to steam pressure
operating up to 700°F and as low as O°F_ Itcan be
applied to pressurest_p to I0,000 Ibs. per sq. in.
Various design configurations and their application
are discussed.

M-031

Matheis, H.C.

Why Use Mechanical Packings
Modern Ind. Press, V. 10, pp. 24, 26, March 1946

The shape or design of these types is such that the
fluid or gas pressure actson the geometric contour of
packing, causing the mechanical action to take place.
It isnot necesmry to exert compression on the packing

to cause the proper sealing action.

M-032

Matheis, H.C.

Application And Design Of Homogeneous Synthetic
Rubber "V" Packings
Modern Ind. Press, V. 8, pp. 30, 32, 34, May 1946

Synthetic rubber "V" packings are readily adaptable
to a rotating seal and can be applied successfully up
to a surface speed of 200 feet per minute and a pres-
sure of 750 Ibs. per sq. in. Amount of lubrication,
type of fluidand the temperature involved are often
factorsin determining the speed beyond that men-
tioned which can be used. Temperatures of 65°F be-
low zero to 212°F are not uncommon.

Application tables are included.

M-033
Matheis, H.C.
Leather Packing Expanders; Their Use And Application
Modern Ind. Press, V. 9, pp. 30, 34, 44, Dec. 1947

Article explains difficultyof maintaining softnessand
flexibilityin leather packings for low or builtup pres-
sures, afterhaving impregnated the leather packings
to render them impervious to the passage of air or the
liquid medium used. Metal spring expanders solve
thisproblem, making impregnation unnecessary.

M-034 B

Matheis, H.C.
How To Choose The Proper Packing
Appl. Hyd., V. 3, No. 8, pp. 22-4 and 53, Sept.
1950

Four types of packing: "V", "U", Cup, and O-rings
are considered the most effective for high-pressure
conditions, and are discussed on the basisof their

merits for differentapplications. The author also
briefly considers surface finish and clearance.

M-035

Matron, F.D.
Back Pressure Control Unit Uses Long-Stroke Rolling
Seal

Instruments and Control Systems, V. 33, p. 984,
June 1960

Drawings and discussion including the rolling diaphragm
seal, its advantages.

M-036
Matt, R.J.
High Temperature Metal Bellows Seals For Aircraft
And Missile Accessories

Transaction of A. S. M.E. Journal, Paper No. 62-WA-
25, 7 pp., Nov. 1962

Seals operating over a wide temperature range re-
quire greater precision and design analysis than the
standard cartridge seals used in most rotary equipment.
Discussion of bellows construction, pressure limits,
environmental limits, flatness, when and where to be
flat, seal ring retention, mating rings, vibration,
materials, relative fatigue rating, weldability,
fatigue and failure. Drawings, photograph, and
data.
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M-037 T

May, E. M,
Rotary Joints With Fluid Seal.
U.S. Patent 2, 635, 93I, April 211 1953

An invention which makes practical the use of O-
rings as rotating shaft seals. The O-ring is forced by
the sealed pressure egkinst a stationary sleeve between
shaft and housing. The friction forces of the station-
ary elements on the O-ring are greater than those of
the shaft, and the O-ring then remains stationary as -
the shaft rotates.

M-038
May, E.M.
Pressure Drop Across A Packing Tells The Sealing
Story
Applied Hydraulics, V. 10, pp. 110-112, 1,1_, May
1.957

Just how a packing works is a question often left to
theorists. But here is bow one company found out by
using an original design of test equipment and showing
that pressure drop readings along the pressure path are
indicative of sealing characteristics.

M-039 T

Mayer, E.
Double-Acting Axial Slip Rings In The Chemical
Industry (In German)
Chemical-Ingenieur-Technik, V. 32, pp. 285-288,
1960

The usual equation for the leakage rate of mechanical
seals, which was derived assuming laminar flow, non-
contacting wens, end no relative velocity, is dis-
continued. A new equation in which leakage is a
function of the square of the gap height is developed.
It is also noteworthy that the sealing width does not
appear in the new equation, as it did in the laminar
equation.
Practical experiences and test results with double seals
are described with emphasis on material and construc-
tion.

M-040

Mayer, E.
Leakage And Wear In Mechanical Seals
Mech. Design, V. 32, pp. 106-113, March 3, 1960

How to reduce seal leakage and wear_ their canses_
leakage rate calculations; recommended design prec.
tices.

M-041

Mayer, E.
Resistance To Thermal StressCracking Of Materials,
Used For Unbalanced Mechanical And Circumferen-

tialSeals (In German)
VDI Zeit, V. 102, pp. 728-32, June 21, 1960

Methods of computing resistance of individual mate-
rials and pairs of materials used in slide ring seals;
tabulated data to facilitate computing "resistance
factor" of plastics, synthetic and natural graphite,
metals and alloys, and metallic oxides and carbides.

M-042 T

Mayer, E.

Loaded Axial Slip-Ring Seals For Liquids (In German)
Konstruktion, V. 12, No. 4, pp. 147-155, 1960,

V. 12, No. S, pp. 210-218, 1960. See also: Int.
Conf, on Fluid Sealing, Paper E2, April 17-19-1961

E_tensive investigation covering three fluids, five
pairs of materials. More than 20, 000 hours operation.

It isconcluded that the flow and frictionprocesses in
mechanical face seals under normal operating condi-
tions cannot be expressed by known formulas of hydro-
dynamics,
A new empirical equation ispresented in which leek-

age varies with the square of the distance between
faces and inversely with the square of the face pressure.

M-043 T

Mayer, E.
Leakage And Friction Of Mechanical Seals With Special
Consideration Of Hydrodynamic Mechanical Seals
Int. Conf. on Fluid Sealing, Paper E3, 14 pp., April

17-19, 1961, BritishHydromechenics Research Assn.
Harlow, E_ex, England

Standard balanced end unbalanced sealsnormally per-
form under boundary lubrication conditions. To in=
creese the pressure - velocity limitation of present
seals, it is necessary to reduce the coefficient of fric-
tion end increase cooling end heat dissipation. In-

vestigationsat pressures up to 3000 psi show relation-
ship between frictionend leakage end advantages of
hydromechanical seals. New leakage and design for-
mula and flow constants discussed.

M-044
Mayhew, W.E.
Design And Test Of A High Temperature Hydraulic
System
National Conference On Hydr'aulic Testing, V. XV,
pp. 17-27, Oct. 19-1961

A double stage dynamic seal isdiscussed. Pressure
I000 psi, at 1000°F fluidtemperature.
Tests compare resultsafter 5 I/2 hours run.

M-045 T

McArd, R.W.
Some Typical Metallic Packings
Power and Works Engineer, "V. 39, No. 457, pp. 155-
158, July 1944

The value of application of metallic packings for
sealing reciprocating rods and rotating shafts is dis-
cussed, and some representative examples are illustra-
ted.

M-046

McCarthy, P.B.
Air Leakage Through Labyrinth Seals
U.S. Atomic Energy Commission, Al_il 18, 1955

M-O47 B

McCounell, D.B.
Control Of Leakege_ In Taper Pipe Threads
Proc. 7th National Conferen o_ IndustrialHydraulics,

V. S, pp. 105-111, Nov. 1951

Analysis of the conditions that contribute to leaking of
taper thread joints. Special taper jointsare discussed
as cures. Test resultsare discussed. No data.

M-048

McC ray, C.R.
Radial Positive-Contact Seals
Machine Design, The Seals Book, pp. 9-14, Jan. 19,
1961

A radial positive contact seal is a device which applies
a sealing pressure to a mating cylindrical surface to
retain fluidsand sometimes exclude foreign matter.

Rotating shaft application most common but also ap-
plied to oscillatoryor reciprocating Fnotion.
Various types are discussed together with seal selection
criterialand their significance.
Attendant problems - cause and cure - is alsoccvered.
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M-049

McCuistion, T.J.
How To Eliminate Problem Of O-Ring Leakage
Applied Hydraulics, V. 2, pp. 14, 20-I, Feb. 1949

Leakage problems encountered in application and
installationof O-rings; remedies for control or
elimination.

M-050 B

McCuistion, T.J.
The Correct Use Of O.Rlngs On Valve Seats
Appl. Hyd., V. I, No. II, p. i9, Dec. 1948

M-051

McCuistion, T.J.
Floating Gland Design For Long O-Ring Life
App. Hydraulics, V. 4, pp. 59-60, 90-91, Sept. 1951

Floating gland design result of study aimed toward
increasing packing life. Design presents entirely new
size relationship of piston grooves and cylinder bores
to packing sizes. Previous theories of what was con-
sidered to be optimum "squeeze" do not apply.

M-OS2

McCuistion, T.J.
A New Rotary Seal For High Speed And High Pressure
Applic ations
India Rubber World, V. 125, pp. 575-S78, S8I,
Feb. i952

Describes theory and experimental details in the
development of the seal. Includes a consideration of

compound characteristics. Referred to as R"O"TO
seals, They are fabricated from a type of synthetic
rubber.

M-053 B

McCuistio% T.J.

O-Rings In Rotary High Speed Applications
Applied Hydraulics, V. S, No. 7, pp. 68-71, i06,
July 1952

The author claims to have successfully used oversize
rings under peripheral compression, and gives details
of a number of severe condition tests. Also includes

useful information concerning the seal materials,
groove dimensions, and shaftsurface most suitable
for the use of O-rings for rotary motion.

M-OS4

McCuistion, T.J.
New Gland Design For High Temperature "Aircraft
Hydraulic And Pneumatic Seals
Committee A6, Aircraft Hydraulic and Pneumatic
Eq. SAE-_onf., April 27-29, 1955

M-055

McCuistion, T.J.
O-Ring And Gland Design For High Temperature Seals
Prod. Engng., V. 27, pp. 151-155, Jan. 1956

Factors affecting the design of glands for sealing
reciprocating or rotary motion under extremes of
heat and pressure; requirements for seal material,
gland design_ lubrication, loading and surface finish
are covered.

M-0S6

McCuistion, T.J., and Allen, R.E.

Factors Influencing O-Ring Operation
Applied Hydraulics, V. 3, pp. 12-4, June 1950 =

Design problems considered including dimensions,
tolerances and clearances, stretching, stresscracking,
etc; points to check inselection of O-ring compounds.

M-057

McCuistion, T.J., Schaube, E.M.
O-Rings Cure Data And Age Control
Applied Hydraulics, V. i0, No. 4, pp. 114-7,

April 1957

This articleprovides ready reference charts with

latestchanges in the cure da_ lifeof O-rings for
hydraulic applicat_ns, as specified by military
services.

M-058

McCuistion, T.J., Teree, B.R., Pollard, F.H.
New Hydraulic Fluids And Seals
SAE Journal, V. 63, pp. 45-47, Sept. t955

Review of hydraulic fluid problems; temperatures
from -65°F to 400°F; silicone and neoprene _mbber
seals_ seal design materials and techniques.

M-OS9
McCuistion, T.J _ and others
Research On Aircraft Hydraulic Packings
SAE Journal, V. 2, pp. 227-233, 267, April 1948

Report covers survey of hydraulic packings, especially
O-ring seals. Covers frictionstudies, torsionalstrength
tests,plasticizerdevelopment, a study of rubbers,
molding technique, and spiralfailure.

M-060

McC utchan, A.
Gasketed JointsFor High Pressure High Temperature
Piping Service
Heating-Piping, V. 13, pp. 423-7, July 194I

The author points out that various types of gaskets can
be used with good success provided flanges and bolting
are sufficiently heavy. Itis important to estimate the
sizeof bending moments acting on flanged joints,
betause their magnitude has a pronounced effect on
the ability to keep such jointstight. The effect of
water, creep failure are discussed.
Drawings, tables, photos included.

M-061

McGeary, F.M.
Standardization Of Packing Materials For Naval And

Marine Machinery
Am. Soc. Nay. Engrs. Jour., V. 41, pp. $63-588,
Nov. 1929

M-062

McIlivraith, P.L.
Selection Of Axial Shaft Seals

Mat. in Design Engng. ,V. 2, pp. 90-94, Feb. 1959

Characteristics and factors for selection of sealswhose

basic components comprise stationaryrubber ring,
rotating seal ring, staticseal, and pressure ring_ ad-
vantages of use include elimination of wear on shaft,
control of fluid leakage, long service life,reduced

power absorption, and ability to compensate for shaft
vibration, eccentricity and end play! application to
handling of gases and liquids.

M-063 T

McLaughlin, R.W.
Bearings And Lubrication For High Speed Machinery
Product Engineering, V. 19, pp. I08-I12, Dec. 1948

This articletreatsin a practical way the general re-
quirements of the lubricating system of large high

speed machines such as compressors, turbines, and
generators. Components for adequate system are dis-
cussed. The shaftseal system and other requirements
are noted.
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M-064
McLean, D., Farmer, M.H.
Measurement Of Force Required To Pull Through A
I Inch Dia. Wilson Vacuum Seal

J. Science Instrum., V. 30, p. 293, August 19S3

The construction of a Wilson vacuum seal, as an
alternative to the mercury seal, is described_ and its

frictional resistance to pulling determined, For an
adequately greased seal t.his was found to be about '
i/4 kg, which could be ignored in tensile creep test

in vacuum (loads Io0 to SO0 ks) on copper and other
materials liable to hydrogen contamination.

M-06S T
McNair, D.G.
Pump Glands In Operation
Power Engineering, V. 29, No. 345, pp. 453-456,
Dec. 1934

This article discusses practical problems arising from
centrifugal pump service conditions. Special liquids
are considered.

M-066
McSwiney, A.
Steam-Engine Packing
Mech. Eng., V. 9, pp. 739-744, May 31, 1902

A description is given of various forms of metallic
packings and stuffing-boxes.

M-067

Mehnert, K.
The Consideration Of Thermoplastic Properties Of
Fluoro-Polymers As Gasket And Packing Materials

(In German)
Chem. Ing. Tech., V. 27, pp. 284-6, 1955

Deformation behavi_ of Teflon and Kel-F polymers
under static loading at 20 to 140°C and pressures of
25-150 Kg/sq. cm. is compared with behavior of
rubber.

M-068
Merkel, E.
Fluorine-Containing Ethylene Polymers As Gasket And
Packing Materials (In German)
Chem. Ins. Tech., V. 27, pp. 279-83, 1955

A discussionof the various applications of Teflon. and
Hostaflon with many diagrams and figures.

M-069

Meyer, R.
Gasketing Of Flanged Connections For Ultra High-
Pressure Service

Mach. Design, V. 28, pp. 109-112, Nov. 1, 1956

Article is concerned chiefly with flanged connections
for pressuresabove 10,000 psi, an area that .may 'be
labeled as ultra-high pressure.

M-O70 T

Michel, R.G.
Flooded Bearing Seal For Gas-Filled Machines
U.S. Patent 2,899,245, August 11, 1959

A sealing system for bearings on gas filledmachines.
The bearing isused as the seal, with a forced oil
supply entering between inner and outer portions of
the bearing with sufficientpressure and flow to l_e-

vent gas from flowing counter to the oil.

-90-

M-071

Middleton, R.E.
Hydraulic And Pneumatic Problems In High-Performance
Aircraft
Applied Hydraulics, V. 9, pp. 98-I01, Dec. 1956

General discussion of problems of temperatures of 400
to 600F. Suggests metal seals will be required.

M-072

Middleton, R.E.

O-Ring Packing Leakage
Lockheed Field Serv. Dig., pp. 10-1S, Jan.-Feb.
1957

Discussion of the development of seals and back-up
rings for aircraft hydraulic systems, and methods of
evaluating leaks around O-rings.

M-073
Middleton, R. E,
O-Ring Packing Leakage
Flight Safety Found., Av. Mech. Bul., pp-4-8, 18,
19, March-April, 1957

M-074

Milleron, N,
Utilization Of The Surface Tension Of Liquid Metals

In Making High Vacuum Seals
UCRL-4938, U/CAL Radiation Laboratory, Aug. 30,
1957

M-07S
Miner, J.A.
Rotary Shaft Seal
U,S. Patent 2,265,951, Dec. 9, 1941

T

A seal designed for track rollers on track laying
vehicles. A floating ring mounted with resilient
gaskets on O-rings in the roller, presses against a
stationary ring joined to the main shaft and housing
by a tube of resilient materi_tl which fits into the
grooves on the side of the ring and housing, and is con-
centric to the main shaft.

M-076

Minter, V.A.R.
Getting The Right Pump Packing
Power, V. 84, pp. 256, 257, April, 1940

M-077

Mitchell, C. ]. B.
Recent Solutions To Pumping Problems
Chem. Engng. Pros., V. SO, pp. 43!-435, Sept. 1954

Reviews several sealing devices which provide long
life, uninterrupted service, and inexpensive replace-
ment of a minimum of parts.
Problems pertinent to chemical industry.

M-078 T

Mitchell, T.
Refrigeration Note Bookt Tips On Stuffing Boxes And

Special Shaft Seals
Power, V. 88, p. 397, June 1944

Maintenance hints on compressor stuffing boxes and
shaft seals.

M-079 T

Miyadzu, A.
Theory Of The Westco Type Rotary Pump
Trans. Japan So<:.Mech. Engrs., V. S, pp. I09-11S,
Feb. 1939

This article not available for review as of March 1,
1962.



M-080 T

Miyadzu, A.
Theory Of The Viscosity Pump
Trans. Japan Soc. Mech, Engrs., V. 9, pp. 85-96,
pt. 3, Nov. 1943

This article not available for review as of March 1,
1962.

M-081 T

Mochel, N.L.
Carbon Gland Rings
Power Plant Engineering, V. 42, p. 624, Oct. 1938

The use of renewable sleeves of hard stainless steel

under the carbon or heavy chromium Plating of the
shaft to prevent pitting and thus ring wear, is
suggested.

M-082

Moffett, J.A., and Panagrossi, A.

Silicone Rubbers: New Gasketing Materials For High-
Temperature Uses
Math. Design, V. 18, pp. 109-113, Sept. 1946

Comparison drawn between silicone and natural rub-
bers for heat resistance, dielectric strength, moisture
and chemical resistance and trolatility. Applications
cited in X-ray, aircraft, steam generator, gas cylinder
and oll burner devices.

M-083 B

Molyneaux, F.
A Simple Mechanical Seal For Pumps Or Agitators
British Chem. Eng., V. 5, No. 9, p. 663, Sept. 1960

M-084

Muncher, F,. L.
Hydraulic Components And System Considerations For
High Mach. Flight
A.S.M.E. Paper 57-A-22"3, Dec. 1957

High Mach. flight leads to increased use of automatic
controls. Hydraulics is particularlyadapted to this
appIication because of the inherently fast response.
Severe development problems exist, resulting from
high temperatures induced by aerodynamic heating.

M-085

Muncher, F.L., Taylor, L.D.
Designing And Testing For High-Temperature Hy-
draulics

A. S.M.E. Paper SS-A-V-6, December 1957

Development of hydraulic equipment for high tem-
perature applications involves considerable modifica-

tion in present designs and specialized testing tech-
niques. The test procedures and facilities for evalua-

tion and qualification of hydraulic equipment suitable
for use at temperatures in excess of 400°F are com-
plicated, difficult to control, and expensive.

M-086

Munich, M.T. ,. and Bragdon, C.T.

Properties Of Integral Seal Ball Bearings
Gen. Motors Eng.-Jour., V. 4, pp. 8-15, July,
Aug., Sept. 1957

Contact and clearance type seals; properties of felt
or synthetic rubber seal materialsj relative seal ef-
ficiency according to grease retention, wet contami-
nant exclusion, and dry contaminant exclusion tabu-
lated; how design factors of final device affect sealed
bearing use.

M-087

Monroe, P.H.
Description And Operational Aspects Of Main Helium
Circulators For The 40-MW(e) H. T. G.R. Plant
Nuc. Sci. Abst. 28386 (V. 16, No. 20, p. 3713,
Oct. 31, 1962), (Gem Atomic Div., Gem Dynamics

Corp., San Diego, Calif. )

A general description including operational aspects of
the main gas coolant circulators is presented for 40-

MW(e) HTGR plant. Included are discussions of the
main coolant system, circulators,shaft seal system,

drivers, lube system, and operation.

M-088

Montgomery, W.J.
Chromate Gasketing
Sheet metal worker, V. 36, pp. 41-42, Feb. 1945,
Same-Marine Eng., V. S0, p. 200, April 194S,
Same-Iron Age, V. 155, p. 61, Feb. 5, 1945 (cond.)
Same-Chem, Inc., V_ 56, p. 86, jan. 1945 (cond.)

East of cutting, resistance to fire and water make the
chromate gasket more than a substitute for war-scarce
rubber gasketing.

M-089 B

Moore, C.F.
Compression Packings - Using The Right Ones
Plant Engineering, V. 13, 6, pp. 105-7, June 1959

M-090

Moore, H.R.
Demountable Vacuum Seal For Attaching An End-
Plate To A Glass Tube

Rev. Sci. Instrum., V. 29, No. 8, p. 737, Aug. 1958

Although designed originally for attaching gla_ and
quartz windows onto glass discharge tubes, the seal
should be effective with other combinations of mate-
rial. Rotation of a knurled lock ring causes a 45 °
bevel on the co!lar to press against an O-ring, the
collar sliding freely on the tube. Equal pressures are
then transmitted by the O-ring to the surfaces to be
sealed, the outer tube surface and the inner surface of

_the end plate.

M-091 T

Moores, J., Marsh, M.G.
The Effects Of Eccentricity And Flatness Of The Seal-
ing Face Of A Carbon Mechanical Contact Face Seal

Int. Conf. of Fluid Sealing, Paper HI(9 pp.}, April
17-19, 1961, British Hydromechanics Research Assn.,
Harlow, Essex, England

Test results confirmed that variations in performance

of nominally identical seals might be due to small
differences in eccentricity, the eccentricity encourag-
ing a film of lubricant between the faces.

M-092

Morley, D.S.
Improvements Relating To Seals For Pressure Vessels
British Patent 856,952, Dec. t960

A seal of the same type as the ordinary ring seal but
without a tendency to leak is designed comprising a
T-shaped groove in the closure member and a resilient
ring or gasket formed with lateral ears to retain it in

the groove.
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M-093

Morgan, H.E.
Review Of Turbine Sealing Methods
Power Engng., V. 6I, _o..7, pp.. 78-79, July 1957

Features of labyrinth seal, designed for modern tur-.
bine operatio;_, which consists of thin strips of metal
with spaces between them that project to sh_ft; use of
carbon rings in combination with labyrinth seal acting

as pressure breakdown; complete ghnd seal for shaft
endsj exhauster system; use of brushing and flexible
metal packing to prevent leakage at valve stems_
multiple bushing or floating rin_ seal usembly for
range beyond 850 psig and 1000_.

i

M-O_,

Morgan, P, G,
Radial Compression: The Effect Of Low Temperatures
On Rubber Packing Rings
Rubber Journal and International Plastics, V. 136, No.
22, p. 872, June 6, 1959

Cooling of rubber seals brings about a decrease in
radial force, the amount depending upon the initial
compression.

M-09S T
Morgan, R.E., Hummer, H.B.
Mechanical Shaft Seals-Their Pressure-Velocity
Limitations
Petroleum Engineer, V. 28, pp. 34-38, Nov. 1955

Description of balanced and unbalanced seals. Test
results on face materials. The authors assigned a P.
V. rating to each face material and fluid combina-
tion. This P.V. rating, when divided by peripheral
speed in ft/min, gives the maximum contact pres-
sure limitation in psi.

M-096
Morris, A.E.
Temperature Control In Hydraulic Systems
Applied Hydraulics, V. 10, pp. 68-85, August 1957

Report on methods for determining how much heat
will be generated, whether auxiliary oil coolers will
be required, and how to select these and other con-
trois. Also, heat generation, temperature effect on
fluid packings, natural heat dissipation, system de-
sign to reduce heating) oil cooling) immersion heaters,
automatic temperature control.

M-097

Morris, R.E., Hollister, J.W.
Plasticizer For G-R-S Gasket Stock To Be Used At

Low Temperatures
Rubber Age, V. 70, pp. 195-203, Nov. 1951

Plasticizers were tested in G-R-S stock for extractabil-

ity by water and volatility. Several G-R-S stocks
containing differentplasticizerswere checked for
compression set at -60% - 30% 0% and + 30°F after
various recovery times. Data are graphed.

M-098

Morris, R.E., Holllster, J.W., Shew, F.L.
Butadiene Polymers For Low Temperature Service

Ind. 5 Eng. Chem., V. 43, pp. 2496-2500, Nov.
1951

The purpose of thisinvestigation was to determine
whether or not Butadiene-sWrene co-polymers with
different ratios constitutes a different polymerization

temperature than standard GR-S and/or are better
rubbers for the manufacture of gaskets for low tempera-
ture service than standard GR-S.

The Butadiene-styrene co-polymers tested totaled 34.
The cold compression set testwas performed at -3S°F
for evaluation. Test resultson experimental stocks

are presented in table and graphical form.

M,099

Morris, T.R.
Metal Gaskets Should Not Be So Large As To Extend

To The Flange _blts
Coal Age, V. 18, p. 17i, July 22) 1920 i

M-100
Morrison, J.B.
O-Rings And Interference Seals For Static Applications
Machine Design, V. 29, pp. 9t-94, Feb. 7, 1957

Interference seals such as the familiar O-ring, are

widely employed for staticsealing in nearly all pres-
sure ranges. Mechanics of such seals islittleknown.
Article gives mathematical analysis of interference
seals, design formulas, and describes a recently

developed application.

M-101

Morrison, W.M.

New Approach To Hydraulic Seal Design
Compressed Air _ Hydraulics, V. 27, No. 316, pp.

277-9, July 1962

Polytetrafluoroethylene working surface allied to
synthetic rubber support in specific dimensional rela-
tionship is used as combination of materials for seals;
testsof sealing in variety of applications throughout

temperature range of minus 80vC to 220uC at pres-
sures from 0 to 4000 psig showed low frictioncoef-
ficient compared with conventional types; seals are
suitable for variety of hydraulic fluidsincluding in-
flammable oiLs.

M.102

Morrow, J.
Theory Of Labyrinth Packing
University of Durham-Philosoph. Soc. Proc. 3.S,

pp. 281-285, 1909-1910, Engineering, V. 90, p. 136,
July 22, 1910

Although the clearance between each strip and collar
is reduced to the lowest practicable limit, steam
passes through ead_ clearance space at high velocity,
but this velocity is destroyed by eddying in the spaces
between the strips. A part of the drop pressure is thus
consumed at each clearance. The mathematical

equations required in thismethod of calculation are
similar to those used for the flow of steam through

orifices,those for the energy; for those portions through-
out which the flow isassumed to be adiabatic. From
these are derived equations for velocity and weight of

steam. The application of thistheory to the design of
labyrinth packings and to the calculations of the pres-
sures at the various clearances follows.

M-103

Moslander, K.P.
New Designs Broaden Scope Of Shaft Seals

Mach. Design, V. 12, pp. 44-7, Nov. 1940

Various types of face seals are discussed; seal noses
impregnated with different metals depending upon
operating conditions of temperature and load; metal-
lic bellows seaLs; rubber or synthetic diaphragm type
of seal; lubricating problems; illustrations of the
various seals.
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M-104

Motz, W.H.
Ammonia Compressor Rod Packing
Power, V. 53, pp. 543-54S, April S, 1921

Describes the principle of packing:
(a) the use of separating oil films,

Ibl requirementStypesof packing,°fagood packing,

_) the merits of packing
etallic packings vs. fibrouspackings.

No data.

M- I0S

Motz, W.H.
Packing For Refrigerating Machines
Power PI. Engng., V. 31, pp. 363-366, March 15,
1927

Describes representativetypes and discussestheir op-
erating characteristics.

M- 106

Mowers, R.E.
How The New Propellants Affect PlasticsAnd
Elastomers
Mat. in Design Engrg., V, SO, pp. 89-91, Sept. 19_9

Graphs show quantitativelythe effectsof the new
storable missile propellants on propertiesof usable

elastomers and plastics. Reference is made to CFE
fluorocarbon resin as being the most desirable mater

rialfor lip seals. Despite this, many lip seals re-
moved from disassembled valves after actual service

in hydrazine fluids have shown radial cracks. Sucl_
failuresare believed to have been caused by the
combination of internal stressesin the molded seal

and exposure to the fuel. A possible solution to this

problem isto fabricate seals by postforming from
sheet stock. Parts then stressrelieved prior to final
dimension.

M- 107
Moyer, W.H., and Plotter, E.C.
FlexitallicGaskets For Mechanical Closures
Babcock and Wilcox Co. Res. and Devel. Dept.

BW-S409, 39 pp., Jan. 2, 1956

Leakage rates have been determine& for two types of
flexitallic gaskets. Test fluids were water and helium.
Test conditions included temperatures up to 500°F and

pressures up to 2500 psi.

M- 108
Mueller, M.H.
Vacuum Seal For Thin Metal Windows

Rev. Sci. Instr., V. 27, p. 411, June 19S5

A method is presented for vacuum sealing of thin
metal windows such as the BE windows in high-tem-

perature X-ray cameras; a modification of the O-
ring type seal was developed for curved windows.

M-I09

Muller, E.
Compressed Oil Operation Of Tube And Bar Extru-
sion PressesFor The Processing Of Heavy And Light
Metals
Zeitschrift fur Metallkunde, V. 45, No. 1, pp. 11-16,

Jan. 1955 (In German)

Design and operation of high-power oil pumps whose
advantages are reliability, simple packing design,
and absence of cccrosion.

Photographs, drawings.

M-If0
Muller, W.
High-Pressure High-Stroke Diaphragm Mechanism
Engineer, V. 198, pp. 602-3, Oct. 29, 1954

Flexible diaphragms enable a complete seal to be

provided between two chambers and at the same time
a11ow axial movement (e.g. fc_ control purposes) to
be transmitted from one chamber into the.other.
Can be used with a combination of liquids and gases.

M-111 T

Mullner, F.
Seal For Rotary Shafts Of Gas-Cooled Machines

U,S. Patent 2,743,948, May I, 1956

A carbon ring seal. Two rings of rectangular carbon
blocks are used, with individual blocks of each ring
positioned I)7 separating wedges on an adjacent
radial plate. The outer plate contains a set of
springs which cause the two sets of carbon blocks to
bear against each other and the two rings are ix_si-
tioned so that the blocks on each cover the spaces
between the blocks on the other. A rubber r_ng with

a garter spring around it causes the blocks to bear
against the shaft and effects a static seal between the

two plates holding the carbon blocks.

M-If2

Murray, E.A.
Molding Gaskets For Feed Valves
Railway Mechanical Eng,, V. 90, p. 320, June 1916

M-113
Murra:,?'ji
Effect Of New E-P Lubes On Elastomers For Oil Seals

Lubr_dation Eng., V. 15, pp. 140-143, April 1959

Di_i_Sslon of chemical effectsof oil and chemical
addlt|ve_ on elastomer seals.
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N- 001
Nakagawa
Ramsbottom Packing Rings
Engineering, V. 93, p, 130, July 24, 1914

Packing rings made under various conditions are
allowed to press small blocks outward against the
inside of a cylinder, and the force necessary to
slide the blocks is taken as a measure of the normal
pressure exerted by the ring. The Polar curves of
pressure are a11 symmetrical about a line and have
five pronounced lobes. The authorsuggests a new
design of a ring, the inner profile of w]iich consists
of two semlclrcles of unequal diameter and unequal
eccentricity with regard to the outer clrcle.

N-002 T
Naka, H., Kawasaki, H.
On the ExperlmentalResults OtA ViscosityPump
_nl. Japan Soc. Mech. Engrs,, V; 46, No. 310,
pp. ii-13, 1943

This article not available for review as of March 1,
1962.

N-003 T
Nan, B.S., Turnbull, D.E.
Some Effects Of Elastic Deformation On The Ch_-
acteristics Of Balanced Radial Face Seals
Int. Conf. on Fluld Sealing, Paper D3 (8 pages).
April 17-19, 1961
British Hydromechanics Reseazoh Assn., Harlow,
Essex, England

When a relatively small amount of pressure bal-
ancing is used in design of radial face seals, they
are able to run with a very thin fluid film separat-
ing the faces. Test results showthat with local
deformations on the face, the film is capable of
sup_portin_ a greater load than predicted When no
deformauon occurs.

N-004
Navarre, N.L., Stevens, R.W.
High Pressure, High Temperature Steam Flange
Type joint SealedWith A FlexitaUic Gasket
ESE Report 6A66781, U.S. Naval Engineering
Station

N-005 B
Naw, B.S.
A Reconsideration of Pressure Generation in Radial
Face Seals
British Hydromechanics Research Association,
RR699 (244 pp), Sept. 1961

First, a non-mathematical account of the present
situation regarding the phenomenon of pressure
generation and inward pumping as they affect
rad/al face seals. Second. the formalpresentarion
of mathematical analysis of radial face seals and
expressions for the distribution of averaged pressure
and Be load carrying capacity are derived. Dis-
cussedalso is coefficient of friction of rnisaligned
seal, !

N-006 T
Naylor, H.
The Use Of Mechanical Seals

Steam _gineer, V2 26, pp. 17-19, Oct. 1956

The design and application of mechanical seals
are briefly discussed.

N- 007 T
Nazio, C.H.
Liquid Seal
U.S. Patent 2,288, 638, July 7, 1942

A seal for a vertical shaft in which mercury is used
as the sealing means.

N-00_

Neef, W.
Stuffing Box Packing (In German)

:Gummf-Ztg., V.SI, pp. 1213-4, Dec;17, 1937

Selection of suitable packing; problem of price;
directionsfor use of self-lubricating packing; fail-
ure of packing.

N-009
Neer, N.G.
Gland and Stuffing-Box Pradtice
Mech. Wld., Dec. 25, 1914

Illustrates and describes types.

N-010
Neild, A.B., Jr.
Development Of Cylinder:Water Seal to Prevent

• DieselEngine Crankcase Cavitation Erosion
SAE/our., V.68, pp. 64-65, luly, 1960

Failure of several crankcase designs studied at U.S.
Naval Eng. Experiment Station; test procedure in-
volving use of soft test plugs for rapid evaluation of
possible corrective measures required for 600-hp
aluminum crankcase; development of special cylin-
der liner water seal with sealbands of different :

Paracril BLT compounds; seal strength was adequate
for at least 3 000-hr. engine operational periods.

N-011 B
: Neou, C.Y.

Pressure Actuated Cylindrical Diaphragm Seals
A.S.M.E. Paper 59-SA-1, (9 pp), June, 1958

Analytical formulas and charts are developed for the
rational designing of a thin-walled metallic cytin-
drical shell or band welded peripherally to the inside
of a valve body. The flexible sealing band can be
inflated to provide a positive contact seal when the
valve is in a fully-closed position and deflated to
allow for contact-free seating and unseating of the
valve disc.

N-012
Nester, R.G.
High Speed Flexible Blade Stirrer and Stirrer Seals
for High Vacuum Use
Rev. Sci. Instr., V.27, pp. 1080-1, Dec., 1956

Operation of the stirrer under high vacuum is made
possible by a simpl_ highly effective combination
seal and suspension bearing seat that is made of a
plug of serf-lubricating plastic such as nylon, Teflon,
or polyethylene. The passage through the plug, wide
at the top, narrows down to form an inverted conical
bearing seat. The bearing is an inverted conical,
hardened stainless steel bead on the shaft of the stir-
rer and gives a very effective rotary seal tha_ adjusts
ftself for slight wear or misalignment.
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N-013
Newell, G.C.
Preliminary Results of All Metal Boss Evaluation and
Development
Boeing Aircraft, Transportation Division, pp. 1-11,
Sept., 1961

Drawings showing different manufacturers' seals.

N-014
Nielsen,A.T.
Centrifugal Pumps for Process Use
Chemical and Metallurgical Engineering, V. 49,
No. 3, pp. 90-2, March, 1942

A number of extremely useful ideas for increasing
the life of pumps operating under severe conditions,
and for facilitating inspection and maintenance.

N-015
Niemefer, B.A.
Seals to Minimize Leakage At High Pressure

ASME Trans., V.35, pp. 369-379, April, 1953

Fixed and moving seals used in super-pressure
range of 10, 000-100, 000 psi ate studied and evalu-
ated. Discussion of theoretical problems in confin-
ing pressures of great magnitude precedes methods
ofdeslgnlng seals. A method and device fc_ evalu-
ating seals developed. Practical seal problems and
applications are shown.

N-016
Niessen,P.F.
The German Gasket Industry
PB 48421, Off.Tev. Serv. (13 pp:),October, 1946

S_mmarizes the processe s. materials, and equip-
merits used in production and development. Out-
standing de. _lopments consist of cylinder head
gaskets made from Buna or synthetic rubber and
steel and the manufacture of three meter wide
sheets of compressed asbestos packing and curing or
vulcanization of oil seal diaphragms at high tem-
peratures. The complete absence of graphite in the
oil seal compound and the method and equipment
used for determining the running or sealing charac-
teristics of oil seals is of special interest.

N-017
Niessen, P.F.
Amendment To Fiat Final Report #051
PB L-48421-S, Off. Tech. Sew. (Supplement to
PB 48421), 3une, 1947

This report contMns tWO &awings by the Victor
Manufacturing and Gasket Co. One on an oil seal
diaphragm manufactured by Carl Freudenberg, of
Weinhefm, Germany. The other illustratetyarious
oil-seals manufact.u_ d by Carl F.reudenberg. Under
the trade-name of Summering, all em_dythe
same characteristics. An experimental mold was
made and tested and test results are given.

N-018
Noble, LE.
Prepared Tin Foil For PacRing Purposes
Power Plant Engineering, V.32, p.1205, Nov. 15,
19'28

A d/scuss/on of preparation of tin loll for packings
for more satisfactory use. Alternate sheets ot tin
foll and cotton cloth coated with powdered graphite
mixed with oil, rolled, and cut to length fo_ appli-
cation.

N-019 B
Nok, T.G.
Techniques for Evaluating Gasket Loads in Flanged
Joints
Machine Design, V.33, pp. 128-34, September 28,
1961

This art/cle describes the new technique, and the
three other methods, for flange design gasket selec-
tion and leakage analysis.
Solid plug compression test_gasket load from bolt
torque; gasket Ioad from bolt elongation; gasket load
from washer-type force gage.

N-020
Noonan, I.W.
Materials In The Design Of Seals For Extreme En-
vironments
Machine Design, V.34, pp. 186, 188, etc., Au-

st 16. 1962
stracted from SAg paper 523G, April. 1962

Study of materials for both static and dynamic seals
for vacuum effects, radiation effects, and tempera-
ture extremes.
Vacuum effects: (1) evaporation or sublimation of
volatile components from polymers up to 530vC;
(2) partial or complete removal of the adsorbed layer
of gas which covers all materials in the atmosphere.
Fatigue llfe of metals is improved in vacuum especi-
ally at high stresses, sometimes poorer at low stresses
than in Mr. Creep strength of metals is bo_er in air
at high temperature and low strain rates and better in
vacuum at low temperature (1100OF) and high strain
rates.
Dry film lubricants are best in a hard vacuum.
Rad/&Ion effects: results of gamma and ultraviolet
radiatlon on elastomerlc materials.
Temperature effects: fatigue and creep properties
ofrontals at low temperatures improved. Discusses
high and low temperature properties of fluoroethylene
potymers.

N-021
Notbom. R.
Water Cooled Stuffing Box For Oil Pump Designed For
Arc Welding
Modern Power and Eng., V._7. pp. 58-9, 80, Dec.
1943

Illustrated description of long throat, water-conled
stuffing box for hot oil pump

N-022:
Normand, L.E., Rathkamp, W.R.
Evaluation of Vacuum Gasket Materials
Oak Ridge National Laboratory, 7-12 Area, Oak Ridge

The evaluation of the vacuum properties of materials
attempted in the investigation reported here is re-
stricted to the determination of the relative order of
values for the outgassing rates and vapor pressures of
the materials. Test operation, description, and data

tven. Teflon. silicone SR 1060. Mycaseal. silfcone
1080. koroseal, Hycar OR15. neoprene. Tygon.

Garlock ?986.

N-023 B
Norton, R.D.
1O Ways To Solve Packing Problems
Chemical Engineering, V.62, pp. 183-6, March, 1955

Presented are 13 ways to solve the frequent problem
of shaft and packing wear on centrifugal pumps for
abrasive liquids.

-96-



N- 024
Norton, R.D.
Mechanical Seals For Handling Abrasive Materials
Chem. Engng., V.63, pp.199-210, Sept.,1956

Centrifugal pump problems Involving abrasive ma-
terials are troublesome. Article describes mechani-
cal seals in general and means of keeping seal faces
free of solids.
Many ideas described had very limited field testing.

N-025 T
Norton, R.D.
Current Uses and Developments of Mechanical Seals
for Abrasive Liquids in Centrifugal Pumps
Int. Conf. on Fluid Sealing, Paper H3 (24 pp.),
April 17-19, 1961.
British Hydromechanics Research Asm., Harlow,
Essex, England

When abrasives are present, it Is possible to design
the seal to operate either in the presence of the
abrasive bearing liquid or In a clean environment.
Various practical examples of both are discussed.
Special attention is given to crystal formation and
high-temperature operation.

N-026
Nosov, Y.A., Farberova, T.
Methods of Evaluating Rubber Used In The Manufac-
ture of Sealing Units
Soviet Rubber Technology, V. 18, No. 4, p. 36,
April, 1959

The purpose of this article is to review the methods
of evaluating and control-testing rubber used in the
manufacture-of seals. The authbrs note the import-
ance of stress relaxation measurements as an index to
seal material usefulness. They take care to empha-
size that stress relaxation and compression set are
not the same. Physical properties characterize only
to a very small extent the working ability of a seal.
Doubts are cast upon the method of heat aging using
tensile strength as a yardstick to measure aging ef-
fects. The authors prefer ultimate elongauon as a
more reliable indicator. An apparatus for measur-
Ing the radial pressure exertedby O-ring seals is
described. Designed at the Scientific Research In-
stitute of the Rubber Industry, the instrument util-
izes a piston holding the O-ring pushed through a
thin-walled cylinder instrumented with strain gages.

N - 027
Novozhilov, S.F.
Packing Devices For Gas-Turbine Regenerators
Technical Translations, Off.Tech.Serv., V.1, p.
373, June 5, 1959. _59-11280

The effectiveness of a variety of packing structures
was studied to control the dispersion of air from a
disk-type gyrating regenerator for gas turbine en-
gines. Distortions in packing shapes were caused by
union with the revolving rotor, high temperatures,
and pressure changes. Contact-type packing work
out the friction surfaces, resulting in a curvllinear
shape. To prevent leakage of air, packing surfaces
hadantifriction and stretch properties. Leakage was
further reduced with heated gas and a pneumatic ao-
cordion device (sil'fon). Experiments were con-
ducted with various packings, including a ribbed
band with triangular channels; radial, depth, and
circumferential structures; a ball and roller; a piston;
a contoured-hollow of the shoe; and a spring. The
contoured-hollow and spring types proved most ef-
fective.
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O-001

O'Donnell, J.P.
Club Told O-Rings Need Standard
Oil and Gas Journal, V. 60, pp.128-50, May 7, 1962

Proponents of O-rings applying for adoption of code.
Test results of O-rings, Tables and curves.
Compares pressure and stress of 2-in. ASA300 flanges
equipped with O-ring and the conventional gasket.
Drawings and photographs.

O-002

Okochi, M., and Ebihara, K.
Researches On The Perfect Tightness Of The Stuffing
Box (In Japanese)
Soc. Mech. Engrs. of Japan, Jl., v. 31, pp. 515-9,
Aug. 1928

New metallic packing for ensuring tightness of
stuffing box was invented, and some properties of
packing were investigated.

O-003 T

Oldroyd, J.G.
Non-Newtonian Effects In Steady Motion Of Some
Idealized Elastico-Viscous Liquids
Proc. Royal Soc. of London, Series A, V. 245, pp.
278-297, 1958

Normal stress effects and the variation of apparent
viscosity with rate of shear in simple types of steady
flow of certain idealized elastico-viscous liquids are
discussed. Normal and shear stresses are investigated
as is the Weissenberg climbing effect. The behavior
of these idealized liquids when sheared in a narrow

gap between a rotating wide angled cone and a flat
plate is compared with Roberts observations.

O-004

Opheim, M.H. , and Pritchard, J.E.
Oil Resistant Rubbers From 2-Methyl S-Vinylpyridine

Ind. Eng. Chem., V. 46, pp. 2242-5, 1954

A co-polymer is described, which shows improvement
in resistance to swelling and other damage by various
organic solvents and synthetic lubricants.

O-005 B

Orcutt, F.K., Bell, J.C., and others
Rotating-Shaft Helium Seal Investigation
Battelle Memorial Inst. Proj. No. 8-97-65-001C -
Status Report, 44 pp., 6 Fig., 3 Tab., Aug. 1959

gecond stage report of investigation concerning the
sealing of Helium at 600 lbs/sq, in. Experiments to
determine suitable face seal material for 3" shaft

rotating at 25,000 rpm.

0-006 ._ -.--T
Orcutt, F.K., Bell, J.C., and others
Rotating Sh_ft Helium Seal
Status report on contract DA-44-009-eng. 3375-
Project No. 8-97-65-001C, to U.S. Army Engineer
Research and Development Laboratories, Aug. 25,
1959, Supp. Rept., Nov. 9, 1959

Evaluation and study of positive rotating shaft seals
for application to high speed turbo machinery using
high pressure high temperature helium as working
fluid. Target specifications: Turbine speed 25,000
rpm, with helium at inlet 1000 psi and 1350 F, seal
life 5000 hours.

O-007 B

Osola, V.J.
Some Experiences In The Application Of Mechanical
Seals To PumpsAnd Stirred Pressure Vessels
Chem. Engr., 152, pp. A41-53 (Incorpocated in

Tra_s. I. Chem. Engrs_, V. 38, December 1960

DeScription of the general operating principles of
mechanical seals used in water circulating pump, a
process pump and overhanging shaft.
The sealing of various designs of pressure vessels,
capacities up to 600 gallons, 100°C temperature, to
250 lbs/sq, in. pressure.

O-008
Ossefort, Z. T,
Evaluation Of Polymers For Use As Ammunition Box
Gaskets
U.S. Arsenal, Rock Island, Ill., 33 pp., photos,
graph_ tables, July 1952, PB 115301 - Lib. Cong.
Publication Board Project - Wash. 25, D.C.

Project No. TB4-521C Report No. 2
I. Gaskets, Synu_tic Rubber-Test
2. Boxes - Gaskets
3. Rubber-Synthetic Test
4. R1A6 R52-1972.

O-009
Osten, D. von den

Packing Ring
L.C. or SLA - 60-13286 (Trans. of Swedish pat.
111,729, C147F22-11, 9 May 1942)

A packing ring, designed for packing parts which are
exposed to high temperatures, is described which
consists of a sheet metal Jacket and a mineral filling

substance. The fi!ling substance is composed of a
fine powder of a substance pressed into the jacket
which, in the vicinity of the operating temperature,
through physical or chemical change, experiences an
extra increase in volume whbch is greater than that

which corresponds to the simple expansion by heating,
The filling substance consists of talcum,
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P-O01
Page, R.L.
Testing Of O-Ring Seals For Reactor Pressure Circuits
GEC Atomic Energy Rev., V. 2, pp. 210-215,
Autumn, 1960

Statis seals of silicone rubber are satisfactory for
sealing carbon dioxide to 150"C and 150 psig. Any
loss of carbon dioxide is due to diffusion through the
silicon rubber rather than to leakage.

P-O02 T
Pal, S. Ii
On Turbulent Flow Between ParaLlel Plates

ASME Trans., V. 74, pp. 109-11, 1953

Reynolds' equations of motion are derived and solved
for two special cases, Poiseuille flow, and Couette
flow. The mean velocity distribution and the correla-
tion u/uz (turbulent velocity fluctuations) can be
expressed in a form of polynomial of the coordinate
in the direction perpendicular to the plates, with the

ratio of shearing stress on the plate to corresponding
laminar flow of the same maximum velocity as a
parameter. These expressions hold true all the way
across the plate, i.e.' both turbulent region and vis-
cous layer including the laminar sublayer. It also
shows that the logarithmic mean velocity distribution
is not a rigorous solution of Reynolds' equations.

P-003

Pall, D.B.
Development Of FiltersFor 400°F And 600°F Aircraft

Hydraulic Systems
Library of Congress, PB 128057 ($7.80/¢photostatcopy)
May 1956

Report on development of ten micron hydraulic oil
filtersoperating in the range from -65°F to +600°F.
Housings of aluminum construction and suitable seals
were developed for range -65°F to 400°F. Steel
construction -65°F to +600017 service.

P-004

Palmer, A.B.
Pressure Regulator Seals

Missile Des. G Devel., pp. 38, 50, April 1959

Development, requirements, and operation of pres-
sure regulator seals.

P-005

Palsulich, J., and Piedel, R.E.
Dynamic Seals For Aircraft Gas Turbine Engines
SAE Paper No. 685, Jan. 9-13, 1956

Problems encountered in sealing various media in main
shaft and accessory drive applications; major types of
seals; sealing problems grouped into three categories;
main shaft bearing lubrication systems, containing or
controlling air flow within proper channels, sealing
accessory drives.

P.O06

Panek, J.R.
Elastomeric Joint Sealants

A.S.M.E. PaperNo. 62-WA-328, 4 pp., Oct. 1962

The author discusses the need for sealants, types of
sealants, recommended uses for sealants, recommended
sealing practices, and specifications for elastomertc
joint sealants. Thiokol polysulfide liquid polymer.

Urethane sealants
Silicone sealants

Chloros'ulfanated polyethylene sealants
Acrylic-acid base sealaJafa
Tests procedures.
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P-007
Paree, D.
Illustrated Description Of Utilization Of Felt In Connec-
tion With Ball Bearings In Order To Prevent Oil From

Leaking (in Fzench)
Annales des Travaux Publics de Belgique, V. 46,
pp. 536'40, Aug. 1945

(None given)

P-008
Parker, E.J.
How O-Rings Seal Air And Oil Components
Applied Hydraulics, V. I0, pp. 121-124, May 1957

This paper covers the theory, advantages and limita'
tions of O-rings together with certain application
problems, surface, temperature, contamination, etc.
O-rings have been used up to SO, 000 psi.
A glossary of O-ring terms is included.

P-009

Parker, E.J.
How To Design For O-Ring Seals
Applied Hydraulics, V. 10, pp. 84-87, 134-135,
June 19S7

Most published data for O-rings follows accepted air-
craft standards based on satisfactorysealing at -65°F

and using breathing cylinders. This imposes cost
penalties on equipment without these same operational
requirements.
This articleprovides detailsof gland design to assure
proper sealing action on specified Jobs.

P-O10

Parker, E.J.
Prevent O-Ring Failure
Applied Hydraulics, V. I0, pp. 152-I54, 156-158,
Oct. 1957

O-rings may be used for many and varied applications
as hundreds of O-ring compounds are manufactured to
handle specific service environments.
A chart of 19 such compounds, their major uses as O-
rings and their temp. range iscovered.
Possible reasons for failure are also included.

P-O11 B

Parker, S.M.
Seals
Chapter 1 of Book "Aircraft Hydraulics, V. II -
Components Design, " pp. 1-19, Conway, H. (Ed.)
Publ. by Chapman G Hail, 1957

P-012

Parrish, 91. A.
Synthetics Hold Aromatic Fuels
Aero. Digest, V. 52, pp. 62, 155, Feb. 1946

Gaskets and seals made of plastics exhibit resistance
to oil and aviation gasoline.

P-013

Parsons, C.A.
Labyrinth Packings
Engrg., Jan. 10, 1908

Describes a packing adopted by C.A. Parsons to
diminish leakage losses in his steam turbine, and

gives formula for calculating the discharge through
the packing.

Precedingpageblank



P-014
Pate, M.T.
Reducing Leaks In Pipeline Flanges
Power, V. 82, p. 1]3, February 1938

Flanges on 8 inch main line. Normal working pres-
sure of 675 Ibs. per sq. in. produced a total end-
wise load on flange bolts of 19,000 lbs. -29, 000 lbs.
As a result of investigation, metallic gaskets and
joint rings were removed from all points subjected to
pulsating pressures, and replaced with plastic mate-
rials. A further improvement was made by cutting
the inside diameter of gasket material from 1/8 to
1/4 in. smaller than the inside diameter of the

flanges.

P-015

Paterson, M.S.
O-Ring Piston Seals For High Pressure

Journal Scientific Insrmusnen_, V. 39, No. 4, pp.
173-4, April 1962

Describes three types of piston seals, and gives
advantages of each. Discusses several other types.

Drawings included.
O-ring seals; 10, 000 atxnospheres pressure, bevel
rings of bronze and beryllium copper.

P-Of6

Paxton, R.R., Shobert, W.R.
Testing Carbon For Seals And Bearings
Lubrication Engineering, V. 17, pp. 27-33, Jan. 1961

A test method which has been of practical value in
screening carbon-graphite materials for seals and
bearings is described. Details of relatively simple
tests are given. Typical experimental data are pre-
sented illustrating tl_e use of this test stand to obtain
performance data on one carbon base material run-
ning non-lnbric ated.

P-017
Payne, F.E.
Roll Neck Seals - Their Development And Application
Steel, V. 123, pp. 92, 94, 98, 102, Nov. 29, 1948

Steel mill roll bearing sealing problems increased
with advent of high speed mills. Early attempts at
solution included conventional stuffing boxes, piston
rings, lip seals (single and double) and finally vertical
plane and face seal or the "John Crane" roll neck seal,
described in text.

Materials included felt, flax, semi-metallic packings,
treated leathers, etc.

P-018
Payne, G,F.
Rubber And Asbestos In Engineers JointingsAnd
Packings
Chem. Age (Lond.), V. 38, pp. 63-4, Jan. 22, 1938

P-019

Pearl, D.R.
O-Ring Seals In The Design Of Hydraulic Mechanisms
Mach. Design, V. 19, pp. 97-102, May 1947

Pracr/ca] information on their design, characteristics,
and application in hydraulic mechanisms is given as
are special uses.

P-020 T

Pearl, D.R.
O-Ring Seals In Design Of Hydraulic Mechanisms
Trans. SAE, V. 1, No, 4, pp. 602-611, Oct. 1947

A thorough work on O-ring sealscovering character-
istics,theoretical aspects, moving O-ring seals,

rotary shaft seals, types of seal failures,design
procedures. Sketches and data curves included.

P-021 T

Pearson, J.D.
Turbine Glands
Trans. Inst.Marine Engrs., V. 44, Part 5, pp. 219-
223, 1932

A review of the water filledgland seal and the laby-
rinth seal The discussion of the labyrinth seal is

basically that due to Stodola, and a number of seal
geometries presently used in steam turbines are
shown.

P-022

Pennington, J.W., and others
High Speed - HighTemperature Shaft Seals
SAE Paper No. 687, p. 12, Jan. 9-13, 1956

Problem of selecting and designing fluid flow barriers
against rotating shaftsin gas turbines; basic designs
of several seal types discussed have provided sealing
abilityiequired in most turbine applications.

P-023
Perry, J.H.
Choosing Gaskets For Use In Chemical Plants
Chem. _ Met. Engng., V. 41, pp. 194-198, April
1934

The importance of the gasket in a flanged Joint, unit
preuure and the bolt load; twenty commonly used
types of formed and sized commercial gaskets; proper
application and installation of gaskets.

P-024

Perry, J.T.
Mechanically Sealed Beryllium Windows For Perma-
nently Evacuated X-Ray Tubes
Review of ScientificInstruments, V. 27, pp. 759-
762, Sept. 1956

In the tubes described, the Beryllium window, which
may be as thin as 0.25 mm., is clamped with a soft
metal gasket to a steel window frame. The frame is
actually a flange, copper-brazed to a nickel-iron
sleeve which is sealed to the side of the glass envelope
of the tube, and the window and gasket are clamped
down by a second steel flange with 12 fixing screws.
Some data are presented on the performance of the
tube.

P-025 T

Peters, A., and Sciulli,E.B.
A Bibliography On Gas-Lubricated Bearings
The Franklin InstituteLaboratories, Interim Report
I-A-2049-16, Oct., 1961, OTS No. AD 264965

The results of an extensive survey was part of a
government sponsored program of research on gas-
lubricated bearings. The survey included all avail-
able references, many foreign, on the subject of gas-

lubricated bearings.

P-026 T

Peters, C.W.
Word About Turbine Packing
Power Plant Engineering, V. 39, pp. 586-7, Oct.
1935

A brief descriptive article of a shaft packing failure
of a steam turbine generator which almost threw
unit from its base.
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P-027

Peters, J.L.
Mass Spectrometer Tests Tightness Of Seals

Electronics, V, 33, pp. 74-76, April 1, 1960

Production-line leak-Fletecting m_tss spectrometer is
usable in electron tube manufacturing. Unit achieves

high precision with two magnetic analyzers in series.
It determines leak size by measuring quantity of heli-
um escaping. Description of equipment, operation,
performance and industrial tree. Drawings, _urves,
and data.

P-028
Peters, R.L.
Lubrication Of Rocket Engine Pumps Utilizing High
Energy Propellants
Sci. Lub., V. 14, pp. 26-29, April 1962

General problems pertinent to the design of a hydro-
gen pump are initially discussed. Specific oxidizer
problems as presented in design of a hydrogen pump
are next discussed and finally the fluorine pump
problem is treated. Seal isolation in the fluorine
pump is accomplished by use of a secondary oxidizer
which provides a barrier between the fluorine (ex-
tremely corrosive) and the seal.

P-029
Peters, V.
Notes On Hydraulic Packings And Stuffing-Box Design
Iron Age, Dec. 15, 1904

Describes several constructions of hydraulic cylinder
and plunger packings and their practical applica-
tions, and gives hints for selecting and designing
satisfactory packings for parts moving under hydraulic
pressure.

P-030

Petersen, A.B.
Development Tests Of Pneumatic Eq_ilibrators With
Experimental Neoprene Packings (O Type)For 155MM
Carriage M1, 2nd Report; 37th Report On Ord. Pro.
5084
PB 33949, Off. Tech. Sev., 75 pp., Jan. 1945

The results of tests to determine if the experimental

"A" type neoprene packings are suitable and satis-
factoTy for the prevention of nitrogen leakage, and
whether they are sufficiently superior to its "T" type
neoprene packing to warrant adoption as a standard in
the pneumatic equilibrators, are contained herein.
It was found that nitrogen and oil seal leakage were
not prevented. Photographs, drawings, and tabulated
test results are presented.

P-031

Peterson, L.M.
Sealing Rings From German Engine
PB 2943 - Off. Tech. Sev., 3 pp., 1945, (ArmyAir
Forces, Eng. Div., T. S. E.P.L. 5-503-3080)

Memorandum report on the physical and chemical

properties of synthetic rubber cylinder sleeve sealing
rings from Junker Juno 213 aircraft engine.

P-032
Petrie, E.C.
Ring Joint; Its Relative Merit And Application
Heating and Piping, V. 9, pp. 213-220, April 1937

Data on bolt, gasket, and pressure are presented in

connection with the application of the ring Jointto
high pressure and high temperature service.

General characteristicsof ring jointconnection.
Effective pressure area of ring Joints.

Results of comparative testsof ring and flag gasket

Joints.
Determining width of ring sections for ring joints.

Application of ring joints.
Data and Photographs.

P-033

Pfefferle,G.H.
Distribution Of Gasket PressuresIn Pipe JointsAnd

C lamps
Gas Age, V. 73, pp. 379-82, 386-8 +, April 21, 1934

P-034

Phei!, G.D.
Air Curtain Shaft Seal
Prod. Engng., V. 31_ p. 24, Dec. 26, 1950

An "air curtain" shaft seal similar to those used to

keep cold air out of doorless mpermarkets and public
buildings is proposed. Air would be pumped through
the center of the shaft and out of a grid or porous

bronze section, in the shaft. It would provide an ef-
fective seal between enclosed areas of different tem-

erature, pressure or humidity and would not have to
e lubricated or replaced because of wear. At high

rpm, radial holes could be angles so that centrifugal
force would automatically pump the air and contribute
to the effectiveness of the seal.

P-035

Phillips,M.J.
Design Of Piston Type Accumulator Uses Positive Type
Pressurized 'O" Seals

App. Hydraulics, V. 4, pp. 26-27, Feb. 1951

A simple design provides a well lubricated seal with a

higher sealing pressure than the existing pressureson
both th_ gas and oil sidesof the piston.

P-036

Pieckii, V.L., and Christensen, D.A.
How To Choose A Dynamic Seal
Product Engineering, V. 32, pp. 57-58, March 20,
1961

Describes and shows operation of S basic types: shaf_
seals, face seals, compression packing, molded pack-
ings, and labyrinth or positive-clearance seals.
Analyzes each type for basic selection factors, mate-
rials, and design recommendations.

P-057
Pieckii, V.L.
Selection Factors For Radial-Type Oil Seals
Machine Design, V. 34, pp. 264, 256, 268, 270,
April 26, 1962, Abstract from SAE Paper 473B, Jan.
1962, 13 pp., t_)il Seal Performance: a Key to
Reliability, " see also gAE Journ., V. 70, June 1962,
pp. 57-63

Selection factors for dynamic elastomer seals for
sealing in lubricants. Factors are seal materials and
section shapes. Effect of various cross-sectional
shapes for sealing elements is discussed.
Material considerations for increasing seal life:
1. Choice of elastomer. This is determined by type

of lubricant and mean temperature.
2. Curing agent used in vulcanization of elastomer.
3. Reinforcing agent for elastomer to improve abra-

sion resistance, dynamic stabilityand moldability.
4. Additives to lubricants, especially antioxidants

and detergents.
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P-038 B

Pillai, G.
Elastomers For Hydraulic Packings
Hydraulics and Pneumatic, V. 14, pp. 80, 82-3,
March 1961

Reviews the manufacturing processes, compounding

moulding and finishingof elastomeric materials.
Attention isdrawn to the importance of seal fluid

compatibility with water, polyglycols, organic phos-
phatesj silicones,chlorinated hydrocarbons and
petroleum hydrocarbons.

P-039 B

Pillsbury,R.D.
PlasticPiston Rings
Machine Design, V. 33, pp. 147-9, September 28,
1961

Use a seal material capable of operating without
lubrication to solve the problem of product contamina-
tion from lubricantsused in reciprocating sealing
devices.

Configurations, Material properties- Piston design.

P-040
Pirani, M., Yarwoodp J.
Principles Of Vacuum Engineering
Reinhold Publishing Co. , N.Y., 1961

Vacuum Plumbing: Seals and Sealing Chapter 4, pp.
146-213. Demountable Seals:
4.15 Vacuum Greases
4.16 E1astomer Seals
4.17 Rubber Gaskets and O-rings
4.18 Vacuum Pipe Connectors

4.19 _nd Seal Plates
4.20 Lead in Seals

4.21 Rotary Vacuum Seals
4.22 Rectangular Rubber Gaskets
4.23 Gaskets Supported by Metal Inserts
4.24 The Wilson Seal G _he Gaco Seal
4.25 Silicone Rubber Gaskets
4.26 Teflon Gaskets
4.27 Metal Gaskets

P-041

Platt, H.
You C an Pack C entrifugal Pumps To Hold High Pres-
sure And Temperature
Power, V. 88, pp. 8-10, 62a., Jan. !944

Paper explains methods and materials used to pack
centrifugal pumps for subject conditions. Materials
are braided cotton, braided asbestos, molded plastic
asbestos with rubber or neoprene binder, lead foil
with asbestos core, aluminum, copper or phosphor-
bronze foil. For high pressure or high temperature
control of stuffingbox, a se_lin_ liquid iscirculated

through lantern rings to absorb heat and provide lubri-
cation of the packing.

P-042 T

Ploeger, C.E.
Compressor Shaft Seal
U.S. Patent 2, 290,813 July 21, 1942

A mechanical seal design which isself-aligning and
which can be easily demonnted for replacement or
repair.

P-043 B
Plutalova, L.A.
Graphite Seals For Rotating Shafts
Vestnik Mashin (U.S.S.R.) 2, pp. 3-8, 1957 (In Rus-
sian) (United Kingdom-Atomic Energy Authority
translation No. LB Information series 64(RD/R) 1959,
also I.C or SLA No. 61-13618

-104-

Russian progress in the field of split face seals with
apparent success with p_essures up to 150 lb/sq, in.
Shaft diameters 4 and 6 cm and speeds between 600
and 30OO rpm were used during experimental work_

P-044

Pohl, E.
Damages To Steam Turbine Stuffing Boxes (In Germa_
Maschinenschaden, V. 15, pp. 117-123, 1938

Illustrated account of various instances of failures of

labyrinth packings.

P-045
Pohl, E.
Operating Experience_.With Packings And Equalizing
Discs Of The Ljungstrom Turbine

; Maschinenschaden, V. 17, pp. 81-86, 1940

Economical and safe operation of the LJungstr_m
turbine depends to a considerable extent on the abil-

ity of the packings to stand up under various service
conditions. Paper discussesthe design of the elements
in the packings and equalizing discs, and the various
causes of mechanical wear and corrosion.

P-046 B

Pollard, F.H.
The Development Of High Temperature Hydraulic
Systems For Aircraft
Proc. 13th National Conference IndustrialHydraulics,

V. 11, pp. 57-65, 1957

Considers temperature categories, packing develop-
ment, back up rings, and static seals. Test results
on Buna N, N_ren_, acry_ics_ and Viton A. (Vinyl-
idene Fluoride Hexafluoropropylene Copolymer) tem-
peratures -65 to 500°F. Pressures to 3000 psi.

P-047

Pollard, F.H.
Design Tips For Using Viton
SAE Jour., V. 67, pp. 80-81, May 1959, Abstract of

SAE Paper SOR, I_)esigningfor use of Viton O-rings
at elevated temperatures, " from meeting Of March
31, 1959, lOpp.

Dupont Viton A, vinylidene fluoride hexafluoropropyl-
ene copolymer, has a usable thermal range of -65 to
60OF. Its characteristics of hardness, mold shrinkage,
fluid effects and extrusion g_p are assessed for O-rings
for seals in hydraulic cylinders and other components
of supersonic aircraft.

P-048 T

Popper, B., Reiner, M.
The Application Of The Centripetal Effect In Air To
The,Desi_mOf A Pump
British Jnl. App. Physics, V. 7, pp. 452-3, Dec.
1956, (correction)V. 8, pp. 493-4, Dec. 1957

The authors describe a device to make use of the

centripetal effect in air in an air pump.

P-049 B

Porges, F.B.
Mechanical Seals In The Petroleum Industry
Proc. 3rd World Petrol. Conf. (The Hague), pp. 222-
35, 1951

After discussing the principle of this type seal, the
author illustrates and describes in detail several

leading contemporary designs and compares them.
Description of two cases in which a face seal became
more economical than a stuffing box in spite of its
high initial cost.



P-0S0 T

Postler, J.W.
Pressure Compensating S eel
Chemical Engineering, V. 54, pp. 118-19, June
1947

Suggest the use of a double mechanical face seal
for higher pressures, where a pressure of half the
sealed pressure is introduced between the seals.

P-0 S 1 T

Pratt, W.E.
Selection Of Pumps For Chemical Service
Ind. and Eng. Chemistry, V. 31, No. 4, pp. 408-
15, April 1939

A general discussion of the importance of pump
selection procedure, special attention to material
and alloy of component parts. Seal commentary
limited to stuffing box with water hs a lubricant.

P-0S2

Pratt, W.E.
Unusual Stuffing Box Problems Encountered In Acid
Pumping
Chem. and Met. Eng., V. 50, pp. 109-13, April
1943

The main concern of this article is to analyze some
of the troubles that occur on certain acid pump instal-
lations where all operating conditions appear to be
favorable, and yet recurrent serious difficulty per-
slats. Illustrations of shaft seals.

P-0S3
Pratt, W.E.
How Carbon Rings Saved $114 Per Year In A Trouble-
some Centrifugal Pump Problem
Chem. and Met. Eng., V. 52, pp. 116-17, July 1945

Pumping hot acid with abrasive solids in suspension is
a severe service. The problem was tO bring about a
condition which would prevent any contact between
the bottom rings of packing and the shaft shroud,
which was an integral part of the impeller. This
could be accomplished by the use of packing rings in
which the solid abrasive particles could not imbed
themselves. Details of a case in point and its solution.
Photographs included.

P-054 T
Primeau, C. H
Seal
U.S. Patent 2, 977, 139 March 28, 1961

Seal for automatic transmissions. A tetrafluoroethyl-
ene sealing member is maintained in sealing engage-
ment with a rotating surface by a garter_spring. The
sealing member is held stationary by a two-coil helix
retaining ring.

P-05S

Provaznik, F.
G_s Seal Of Hydrogen-Cooled Electric Machines
Elektrotech, Obz_r, 44, No. 5, 221-4, 1955 (In
Czech).

The tightnessof the gas sealsof hydrogen-cooled
electric machines isinvestigated quantitatively by a

method based on the Van der Waals' equation. The
permeability of the seal, expressed in M s gas escaped
during 24 hours, is determined from the initialand
finalparameters of the gas compressed in the seal to

about I-2 atm. above gage pressure. The effect of
the kind of gas and itspressure are also Investigated.

P-0S6

Puchstein, A.F.
Sealing Components For Shafts And Bearings
Elec. Mfg., V. 31, pp. 106, 108, 110 etc.,
March 1943

Reviews types of seals suitable for the sealing of
rods, shaftsand bearings.
Materials: fibrous, leathers, natural and synthetic
rubbers, cork, plastic, asbestos, carbon, graphite,
metallic, etc.
Materials suitable to hold or exclude low medium or

high pressure at low medium or high temperatures up
to IS00°F. Compatible with a variety of materials

v.g. oils,gasoline, acids, etc.
A variety of seal tFpes are discussed_ labyrinth, cup,
piston, rings, etc.

P-0S7

Purely, R.B.
Get The Most Out Of Your Packing
Power, V. 77, pp. 624-S, Dec. 1933

Proper packings to use; what causes a packing to
leak; how to install a packing on pump or engine rod.

P-058
Purves, T., Jr.
Packing For Piston Rods And Valve Stems
Ry. Review- 1200, May 16, 1896

A review of a paper before the New England Railroad
Club. The conclusions are favorable to metallic

packings in preference to hemp, and some figures of
maintenance cost are given.

P-059 T

Quinn, N.R.L.
Sealing Device
U.S. Patent 2, 814, 512 Nov. 26, 1957

In a thin shaft seal, which is related to the face seal,
the rotating seal surface is a radial surface perpendicu-
lar to the shaft. The stationary seal ring then forms a
converging passage in direction of pressure decrease.
The result of the passage configuration is a force tend-
ing to open the gap. With this device, by regulation
of the intermediate pressure, any desired normal oper-

ating gap may be maintained.
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R-014 T
Rankin, D.R
Gives Mechanical Seals A Chance
Chemical Eng., V. 59, pp. 152-3, lanuary, 1952

Lists the advantages and limitations of mechanical
seals. Temperature and pressure ranges presently
sealable are given. Also an explanation of the dif-
ference between balanced and unbalanced seals.

R- 015
Rasmussen, R.
Method of Seating 171ared Tube Fitting Used With

Permeative Fluids
Parker Appliance Co., pp. 1-4, March 21, 1957

To compare the performance of Teflon-coated fit-
ting:noses to standard machined noses.

R-016
Ratner, A.V. and Zelenskii, V.G.
Erosion of Seals in Water and Steam Fittings
Teploenergetika, No.12, pp. 28-82, 1957.

, Main Library Translation TF-4755, General Elec-
tric Co.

Data aregiven on the erosion of various metals by
water andsuperheated steam. Temperature 480oc.
at a velocity of 150 m/sec.

R-017
Ratner, A.V., Kagan, D. Ya.
Investigating Corrosive Action in Packings
Trans. of Teploenergetika, USSR, V. 8, No. 5,
pp. 35-39, 1961
(Translation No. FT612, available from Faraday
Translations, New York, NY., $11.75 ea.)

Description of gaskets, hydraulic seals, pneumatic
packing, corrosion research.

R-018

Raymond, E.T., and Hu11, .I'.W.
Aircraft Reliability Demands Leakproof Hydraulics
Applied Hydraulics and Pneumatics, V. 11, pp. 74-
77, Oct., 1958

In designin_ aircraft hydraulic systems for high re-
liability, t_e prevention of fluid leakage is one oiF
the most important factors.
Minimizing the number of leakage points is one of
the principal steps in desil[nlng a leakproof system.
Elastomeric O-tin[Is are sull considered best for
most seal applicauons, although metal seals are
contemplated for future aircraft and missile appli-
cations.
Bellows-faced seals are used for many applications.
Two-stage seals improve reliability when applied to
O-ring and metal seal configurations and used in
conjunction with a pressure drop bushing.
Ring seal tolerates angular misalignment between
the rod and seal gland. The choke seal designed
for low friction has worked very satisfactorily in lab-
oratory tests. Both are metal seals and show sig-
nificant advantages over elastomeric O-rings.

R-D19 T
Raymond, E.T.
High Temperature Hydraulic Seal Developments for
Future 17light Vehicles
Int. Conf. on Fluid Sealing, Paper G1 (26 pp.},
April 17-19, 1961
British Hydromechanics Research Assn., Harlow,
Essex, England

Problems involving static and dynamic seals due to
high temperatures encountered in high-speed flight
are discussed. Promising high-temperature seahng
methods are discussed.

R-020
Reeder, A.
Hydraulic Packings
Am. Mach., V. 29, pp. 322-823, Sept. 6, 1906

lllustrated examples of packings and types of con-
nections, giving explanations.

R-021 / T
Reiner, M.
The Centripetal-Pump Effect in Air
Proc.Royal Soc. of London, Series A, V.240, pp.
173-188, 1957

An Instrumental arrangement is described which
constitutes a centripetal air pump. It can be seen
that air is pumped from the outer atmosphere into
thepump cylinder. Air is in a state of stress in-
cluding elastic cross stresses. Definition in Hencky_
logarithmic measure. Confirms Maxwell's theory
that air is elastoviscous. A rheological equation for
airisproposed.

R-022 T
Reiner, M. '_'
The Centripetal-Pump Effect in a Vacuum Pump
Proc.Royal SoC;_)f London, Series A, V.247, pp.
152-167, 1958

_n instrument i_°described which works as a centri-

petal vacuum pump. The rotor can be freely dis-
placed along its axis of rotation. By centripetal
pumping action it is kept floating on an air cushion
of thickness "D". The relation between "D" and
speed of rotation was determined for different rotor
weights sup.ported. The results are interpreted on
the basis of Maxwell's theory of the elastoviscosity
of air.

R-023 T
Reissenger, H,
Two and Three-Dimensional Flow of Viscous In-
compressible Fluids, Without Inertia, Between
Relative Rotating Eccentric Cylindrical Surfaces
(In German)
Zeit. fllr Angew. Math. und Mech., Report I,
V. 15, pp. 81-87, 1935;
Report II, V. 16, pp.275-286, 384, 1936

The author derives a general equation for pressure
function and flow function in the anhuli, which he
solves for the case of a narrow annulus. For evalu-
ating bearing load force and frictional moment,
the basic stress relationships according to Stokes
are presented. Report I, two-dimensional flow.
Report II, three-dimensional flow.

R-024
Resek, R.B.
Hydraulic Actuator Rod Seal for High Temperature
Operation
PB 135219, Off.Tech.Serv., USA17-WADC-TR-56-
268

A rod seal was required for hydraulic actuators which
would operate with fluid and ambient temperature as
high as 700017. A test actuator and test stand were de-
signed and built for testing sample seals from -65°17
to 400o17. Both static and cycling tests were run with
metallic seals, tubular metal seals, and several types
of asbestos seals.
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R- 001
Rabinow, J.
Developing Seals For Abrasive Mixtures
Mach. Design, V.23, pp. 128-131, June, 1951

Describes problems attendant to the development of
a shaft seal for a magnetic-fluid clutch.
Various types of seals were tested, such as standard
rubber packing, O-rings, felt seals, and special Tef-
lon sea_ but none were successful.
A successful seal was finally designed based on a
well-known magnetic separator principle. Rubber
seal rings were used in this seal.

R-002
Rademaekers, W.A.
Seal-Ups Fitting Reliability
Aircraft and Missiles, V.4, pp. 42-4, Feb., 1961

Description of a double seal-type fitting for aircraft
and mille fluid systems The new fitting gives re-
liability at high temperatures and pressure. Factors
affecting design of such fitting are discommd briefly.

R-003
Raether, H.
Note on "Simmer Pangs," Vacuum- Proof PackingS,
Used in Laboratories for Actuating Movements With-
in Vacuum Apparatus (In German) _
Zeit.fnr Technische Physik, V.23, pp. 266-6, 1942

Sealing arrangement consists of cylindrical jacket
and in[ernal sleeve, both of rubbpr-Like material
called "Simrit"; jacket is stiffened with metal ring;
seaLing,of sleeves is effected with an aid of "pack-
ing lip' Likewise of "Simrit; " becaule of its flexi-
biLity, this lip clings to spindle and prevents air
leak_ge.

R- 004 T
Rainey, R.S.
Recent Developments in Fluid Sealing
Automotive Industries, V.100. pp.233-4, March 15.
1949

Description of new improvements in standard leather
and rubber lip-type shaft seals, which could be used
in many instances where more expensive sealing
methods are now used.

R-005
Rainey, R.S.
Engineering Oil Seals to the Product
Tool Engr., V.23, pp. 29-31, Oct., 1949

Relative values of leather and synthetic rubbers as
oil seals are discussed. Appl/cation norms are giwn.
Maximum temperature considered 300°F.

R-006
Rainey, R.S.
Which Shaft Seal?

Prod. Engng., V. 21, pp. 142-147, May, 1950

Tabulates the characteristics of the various types of
seals such as springless, spring-loaded, dual and
face. MateriaLs: Ieather, ruls-tmr, synthetics.
Application problems are discussed.

R-007
Raisbeck, L.R.
Investigation of Hydropneumatic Recoil Mechanism
Packing Spring Loads
PB 174730, Off. Tech Serv.

Conventional packings for Howitzer Hydropneumatic
Recoil Mechanism floating pistons were treated to de-
termine the relationship between axial packing load
and radial packing pressure at sub-zero, normal and
elevated temperature. Tests were conducted with
leather - silver - rubber and Teflon-a_uminum-rub-
bet packings. Both types were tested in a 105 mm
Howitzer Hydropneumatic Recoil Mechanism to de-
termine their sealing effectiveness.

R-008 B
Ramadanoff, D. and Sherlock, J,J.
Mechanical Carbon Graphite: A Unique Material
for Rubbing Surface Applications
A.S.L.E. Paper 61 AM, 1B-2 (7 pp., 1 fig.), April,
1961

R-009
Rand, W.M., It.
New Flowed-In Gaskets
MateriaLs and Methods, V. 37, pp. q8-_9, Inn.,
1953

Called the "flowed-in" gasket, it is applied as a
Liquid synthetic rubber or resin compound forced
through a nozzle onto a spinning component part
and then baked to form a soLid rubbery gasket.

R-0X0
Rand, W.M., Jr.
Mechanical Applications of Flowed-ln Gaskets
Mechanical Engineering, V,75, pp. 541-544, luly,
1953

Describes applicable materials and uses. Diagrams.

R-011
Rand, W.M., Jr.
The Latest Development in Flowed-ln Gaskets
Product Engng., Annual Handbook, pp. J.30-J.31,
1954

New flowed-in gaskets produced by pouring l/quid
gasket material into place, and baking the compounds
to solid films, are described.
Requirements of material and equipment covered.

R-012
Rankin, D.R.
Using Mechanical Seals for Centrifugal Process
Pumps
Heat, Piping and Air Cond., V.23, pp. 102-105,
Oct., 1951
Petroleum Engng., V.23, p. C.13+, Sept., 1951

Discussesin some detail the application of pump
seals, and gives practical advice on their proper
use in industrial proce_oeS. Seals are l/mited to
temperatures below 250 F with standard materials

O rand 460 F with special ones. Operating norms fo
balanced and unbalanced seals are listed.

R-013
Rankin, D.R.
Why, When, Where to Use Mechanical Seals for
Centrifugal Process Pumps
Industry and Power, V. 61, pp. 76-_8, 117, Dec.,
1951

Surveys the problems and characteristics of the
above. Illustrations and diagrams.
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R-025
Reuss, H.
Problem of Sealing of Ships Shafts(In German)
Werft-Reederei-Hafen, V.22, pp. 273-5, Sept.15,
1941

Selection of seals in relation to type of bearings;
illustrated description of various types of seals which
result in considerable savings in costs and valuable
metals.

R-026

Reynolds, F.L.
Use of Indium in High-Vacuum Equipment
Atomic Energy Commission Report V.C.R.L. 2989,
May, 1955

Three methods of using indium for gaskets are de-
scribed: 1) indium wire, 0.050" diameter, is placed
in a groove between the flanged joints to be joined;

2) inaium is soldered to the flange surfaces and
pressure sealed, 3) indium Is coated onto a copper

ring gasket and a knife edge structure fs employed
for the metal-to-metal contact.

R- 027 B

Rheingans, W.J.
Recent Developments in Francis Turbines
A.S.M.E. Paper S1-A-101(15 pp., 15 fig.), Nov.,
1951

Mech. Engng., V.74, No.3, pp. 189-96, March,
1952

Disc. Mech. Engng., V.74, No.6, pp.510-2

A carbon ring seal is illustrated which can replace
the stuffing box used in the past. Advantages are
indicated.

R-028 T

Rhodes, A.F., Eichenberg, R.
Pressure-Energized High Pressure Gaskets

Int.Conf.on Fluid Sealing, Paper B4 (16 pp.),
April 1'/-19, 1961
British Hydromechanics Research Assn., Harlow,
Essex, England

Describes the pressure-energized gasket design aris-
ing from further development of the AWHEN-APl
gasket and flange design previously presented to the
American Society of Mechanical Engineers in ASME

Paper 57-DET-23, by Robert Eichenberg.

R- 029
Rice, C.W.

Lfquid Film Sea1 for Hydrogen-Cooled Machines
General Electric Review, V.30, pp.516-530, Nov.,
1927

The type of seal studied by the author consists, In
its rudimentary form, of a metal ring surrounding
the shaft with a small clearance between them; a

groove is turned in the median plane of the ring
which is provided with an opening through which
oil under pressure is forced into the groove. It
flows axially through the annular clearance spaces
on each side of the groove, one toward the hydro-
gen and one toward the air. Data, drawings, and
test results.

R-030

Rice, C.W., Snell, D.S.
Liquid Film Seal
U.S. Patent 2,236,274, March 25, 1941

T

A shaft seal on a gas-cooled machine which utilizes
the bearing as part of the seal. Lubricant and iden-
tical sealing fluid are pumped under pressure higher

than gas pressure to annular chamber formed between
the bearing and an additional bushing. The sealing
fluid whicl_ contacts the sealed gas is drained off sep-
arately.

R- 031
Richards, A.E.

Packing
Modern Power & Eng., V.44, pp.79-80, Dec., 1950

Packing defined as material used to lessen or prevent
leakage of fluid or gases between moving parts; sug-
gestions regarding selection of packing to fit particu-
lar process and equipment; problems of high-speed

packings; packing pointers.

R- 032
Richards, C.B., Smith, J.R.W.
Demountable Vacuum Seal

Journal Scientific Instruments, V.31, pp.431-2,
Nov., 1954

Drawing of the simplest version of the seal as used
to close the end of a glass tube, Basically, it con-
sists of a metal plate and retaining ring holding an
O-ring, the section of which is constrained on three

sides by the metal and presents the fourth side to the
sqtiare cut, flame polished end of the tube. The
force exerted on the plate by the pressure of the at-
mosphere is sufficient to compress the O-ring
against its constraining surfaces and make the seal

vacuum tight.

R-033

Riddle, J. and Durrett, R.D.
Face Type RotatingShaft Seals
Mill andFactory, V.63, pp.87-90, Sept., 1958

Mechanical axial seals _te divided into two types,

depending on whether the spring-loaded seal ring is
stationary or rotary.
The most common applications of both types are dis-
cussed, together with their advantages and disadvan-
tages.
A fluid compatibility chart of several elastomers is
included.

R- 034 T

Riesing, E.F., Klein, H.H.
RadialShaft Seals

Mechanical Engng., V.73, pp.820-1, Oct., 1951

Commentary on unitized radial contact shaft seals
operating on shafts or in boxes, rotating from 1 rpm
to 10, 000 rpm. Peripheral st_eeds from less than I
fpm to 500Ofpm; temp. -60oF to 400oi=; 300 psi to

negative 14 psi.

R-035

Riley, M.W.
Treated Felts

Materials and Methods, V.44, No.6, pp. 90-93,
Dec., 1956

Description of felt treatments consisting of chemical
modification, impregnation, lamination, surface
coating and combinations of these treatments; their

use to change basic physical properties of felt; to pro-
tect felt; or improve forming characteristics and sim-
plify fabrication.
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R-036
Robbins, C.G.
Metallic Packings
Power, N.Y., V. 22, pp.15-24, 39 fig. April,
1902

Descriptions are given of the principal packings now
in use in the United States. 15 different designs.
United States Metallic Packing_ babbitt, bronze,
metal rings

; Swain metallic packing, spring loaded and inclined
surfaces
Jerome metallic packing, spring loaded, cag iron
France metallic packing, spring loaded on outer cir-
cumference
Walker metallic packing, encircling springs
Paragon metallic packing
Harthaus metallic packing

. Deeds metallic packing, 4 blocks, antifrictton,
" beveled joints

Holmes metallic packing
Katzenstein metallic packing
Faultless metallic packing
Tripp metallic packing
Sterling metallic packing

; Donning metallic packing
Udstad metallic packing

R-037
Robbins, C.G.
Observations on Metallic Packings
Marine Engng., V.7, pp.337-9, July, 1902

A comparative gudy of the theories of fibrous and
metalhc packings and the reasons for the efficiency
of the latter. 1"11.

R-038
Roberts, F.
Increasing the Efficiency of Piston Rod and Throttle
Packing
Railway Mech. Eng., V.95, p. 520, Aug, 1921

The use of wedge rings will effectively compress
packin_ rings long aRer they have lost their re_tillent
properues. The wedging action forces the packing
ring against the rod, effectively preventing the es-
cape of steam.

• Drawing Included.

R-039
Roberts, I.
Gaskets and Boked Joints
Jour.App.Mech., V.17, pp.169-179, June, 1050

Consists of a study of loading requirements of gas-
kets in bolted joints with the object of developing
a rational basis for design of such joints.

R-040
Roberts, R.W.
Rotary Vacuum Seal
Brown Univ., M-6845, Contract AT (30-1)-2!01
(4 pp.), Jan. 13, 1959

A brass rotary vacuum seal is described for use in a
molecular beam experiment.

R- 041
Roberts, R.W.
Rotary Vacuum Seal
Review Scientific Instruments, V.32, pp. 750-1,
June, 1961

It was necessary to rotate a 40-1b. helical velocity
selector at speeds up to 4200 rpm in a metal high-

vacuum chamber. This was achieved by a rotating
shaft going through a vacuum seal in the end flange
of the vacuum chamber. The seal was divided into
three sections by two No. 63X3 silicone rubber Gar-
lock "Klosure" seals, and two silicone rubber O-

rings.
The center section is exhausted to a vreMure of 1 x

10-3 ton by a mechanical _ump. The high vacuum
chamber pressure 1_ 1 x 19" torr. At 1000 rpm, the
pressure is 7 x 10"' tort. Details and drawing in-
cluded.

11-042
Roberts, V.
Coolable Vacuum-Tight Window Seals for Optical
Use
j, Sci. Inmum, V.36, p.99, February, 1959

A flange is permanently soldered to the specimen
chamber. An annular polyethylene gasket 0.005"
thick is clamped between the flange and the window
diaphragm by a retaining ring. The assembly is
held together by sixteen screws. Seals of this type
have been frequently used at liquid hydrogen and
hetium temperatures.

R-043
Robertson, D.D., Colvin, R.H,
Why Valve Packing?
Bus Transportation, V.15, pp.588-9, Dec., 1936

R-044 T
Robinson, C.S.L.
Flow of a Compressible Fluid Through a Series of
Identical Orifices
ASME Trans., V.70, pp. 308-310, 1948

The author has used perfect gas laws and the as-
sumption of constant initial enthalpy at each ori-
fice to provide a straightforward method of flow
calculation for air, saturated and superheated steam.
Perminible errors in specific heat ratio K produces
only small error. Method graphical and useful in
design. (No experimental results included.)

R-046
Robinson, J.J.
Evaluation of Dyna-ScaLs for Use as Sealing Gaskets
on Aircraft Gear Motors
DF61MD314 (5 pp.), GEL Tech. Data Center, G.E.
Co., Schenectady. N.Y., Apri128, 1961

Standard "Dyna-sear' gaskets were evaluated for use
as a sealing "gasket in conjunction with AN-type oil
fill and drain plugs on aircraft-type gear motors util-
izing MIL-L-'/808oil as a lubricant. R was concluded
that the dyna-seal may be used for the stated purpose.
A standard 110'5/16 Dyna-seal(product of Precision
Rubber Products Corp., Dayton, Ohio) was evaluated.
Tests have indicated that a more positive seal for MIL-
L-"/8_08 0il was obtained when this dyna-seal was sub-
stituted for the present AN-000-5 copper asbestos
gasket.

R-046
Robinson, J.N., Lundin, M.I., and others
Development of Ring Joint Flanges for Use in the H-
RE-2
ORNL-TM-68 (51 pp., 53 ref.),Oak Ridge National
Lab.

Report on Contract W-7405-eng-26.
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R- 047
Robinson, N.W.
Bakeable High Vacuum Seals
J. Scientific Instruments, V.84, p.121, March,1957

Plane flanges can be joined and baked repeatedly to
450°C using an all-metal seal which has been de-
veloped for use with high vacuum demountable apy
paratus. Two flat copper washers are separated by
a steel ring which has annular knife edges formed
on the upper and lower surfaces and a peripheral
groove to allow a cantilever action of the knife
edges when under pressure. Suitable dimensions
are gzven.

R-048 T
Rodes, T.W.
Mechanical Seals for High Speed, Temperature
and Pressure Applications
Industrial and Engineering Chemistry, V.48, Supp.
pp II7A-II8A, June, 1951

Increased operating ranges are noted for mechanical
seals and credit is given to development of the bal-
anced seal, and improvements In material.

R- 049 T
Roeder, K.
Die Abdichtungsaufgabe im Dampfturbinenbau (In
German)
Archiv. fllr Waermewirtschaft, V.18, No.15, pp.
147-150, May, 1937

This article discusses design principles for steam
turbine packings.

R-050
Roger. V.
Rotary and Sliding Seals (In French)
Technique Moderne, V.42, pp. 149-53, May 1-15,
1950

Illustrated description of different types; references
apply largely to American and Brittsh practice.

R-051

Rogers,D.T.
Mercury Seal for Stirrers
J. Am. Chem. Soe., V.5, p. 419, 1983

A Hg seal made of Anegheny metal No. 22 or
mild steel coated with paint is good for speeds
of 1000 rpm.

R-052
Rogers, P.R.
Pressure Seals for Reactor Mechanical Drives
Nuclear Eng., V.7, pp. 110-113, March, 1962

Details are given of the testing and development
carried out on seals for rotating and reciprocating
drives for various items of equipment associated
with reactor gas circuits, charging machine% and
service machines.

R- 053
Rooke, N.F.
Aircraft Power Plant Seals
SAE Jour., V.61, pp. 28-29, July, 1953

Secretary's report of round-table discussion on air-
craft power plant seals and their application held
at SAE meeting.
Problems attendant to sealing against fuel leakage.
Temperature range -65°F to 25_J°F, or higher, are
covered.
O-rings, metallic seals, etc., are discussed.

R-054
Ro_er, R.S., TilXon, F.W. and Trepus, G.E,
Utilization of Plastics in Seals for Extreme Environ-
ments
SPE-Annual Tech.Conf. Paper26-I, 1961

Study relevant to materials for space vehicles; ex-
perimental study of high temperatures, ionizing
radiation and extremely low temperatures on seal-
ing efficiency of O-rings; filled back-up rings;
Mylar film for low temperatures.

R-0S5
Ross, W.S.
Design for 80 MW Steam Turbine to Take Steam
at 1_00 PSIG and 1050°F
Ingn. Certificated Engrs. iS.Africa), V.32, No.8,
pp. 249-259, August, 1959

Design and general construction of turbine; novel
features included; methods of overcoming problems
in use of available materials and in steam sealing
for h-p cylinder and control gear; special reference
made to use of austenitic materials where differen-
tial expansion is involved; gland sealing and leak-
off system; oil systems and control gear.

R-056
Rossheim, D.B. and Markl, G.R.C.
Gasket Loading Constants
Mech. Engng., V.65, pp. 647-648, Sept., 1943

A review of the gasket-loading constants suggested
in Table UA-7 of the A.S.M.E. unfired pressure
vessel code.

R-057
Roth, A.
Calculation of "Leaky" Vacuum Installations
British Chemical Engng., V.6, pp.40-44, Jan., 1961

Methods of calculatinB the dimensions of leaky vac-
uum systemspresentea in this article include short-
cut graphical procedures for estimating the permea-
bilities of seals, characteristics of vacuum pumps
and of the pumping system in the presence of leaks.
Also presented is a nomogram for determining the
most economical operating conditions.

R- 058 T
Rowell, H.S., Finlayson, D.
Screw Viscosity Pumps
Engineering, V.l14, pp.606-607, Nov. 17, 1922

Pioneer paper to explain the theoretical basis of
Ihe screw pump performance. Assuming laminar
flow, neglecting leakage flow past screw-bushing
clearance and screw helix angle, the authors pre-
sent an equation for maximum pressure which can
be developed, and the discharge rate for simple

• screw viscosity pumps.

R-059 T
Rowell, H.S., Finlaymn, D.
Screw Viscosity Pumps
Engineering, V.126, pp. 249-250, Aug.81,1928
pp. 385-387, Sept. 28; Discussion, pp. 659-660,
Nov. 23. 1928

This paper deals with the theoretical and experi-
mental aspects of the screw viscosity pump. In an
earlier paper by the authors, theoretical equations
for pressure rise and flow were derived. Experimen-
tal results are presented to confirm the conclusion
that pressure rise and discharge rate per unit cross
sectional area of the groove increase as the ratio
of the groove width to groove depth increased.
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R-060
Royston,D.
HydraulicsforHighPerformanceAircraft- Why
and How
Can. Aeronautical, V.5, 1,1o.6, pp. 233-242,
June, 1959

Shutdowns and man_ other engine and pump
troubles can be avoided by proper attention to
ptlcldng and its lubricants.

Steps involved in choosing optimum power supply
for flight concepts and utility services of high per-
formance, supersonic interceptor aircraft. Reasons
for choice of hydraulics and problems involved
such as: choice of fluid, tube connections, reser-
voir design and temperature problem. Future
trends relating to fluids, seals, etc.

R-061
Rudis, M.A.
Strength and Rigidity of Seal Rinxgt
Russian Engrg.Jour., V.41, No.u, pp. 28-81,
1961

Static seals for joints in machines. Establi_es
the connection between the force of tightening
acting on a seal of predetermined dimensions and
the pressure, and gives formulas for determining
the stresses.

R-062
Ruhl, F.F
High Temperature FJce Seals
Mach. Design, V.20, pp.12%132, Jan., 1948

How hydraulic coupling and torque converter
seals were developed. Steps leading to, the de-
sign of successful high-temperature t_ace seals.
Following seals investigated:
1. Metal diaphragm| 9. Face-type teals (ttngle
and double); 3. Bellows; 4. Lip-typo and others.
Ten years of development in making seal units
for hydraulic transmissions provided proof that a
carbon-graphite material, "Graphitar,' has best
qualifications for seal rubbing member.

R-063
Rushing, F.C.
Centrifugal Pump and Shaft Sealing Means
U.S. Patent 2, 951, 448, Sept, 6, 1960

A description is given of sealing means between a
hollow rotatable shaft and a stationary member
surroundin_ the cross-section, comprising a plur-
ality of axlally-spaced rings held against seats by
ring springs which serve to subdivide the sealing
space into a plurality of zones.

R-064
Ruthberg, S., Creedon, I.E.
Aluminum Foil High Vacuum Gaskets
Rev.Scientific Instruments, V.26, p, 19.08, Dec.,
1955

An aluminum gasket clamped between two Monel
flanges serves very well as a simple, easily manip-
ulated high vacuum seal which can be baked at
400°C. A thin gasket of this type avoids the prob-
lems associated with gasket expansion during bake-
out. Flange design and drawings includdd. Per-
formance record discussed. Temperatures and
pressures down to 8 x 10"$ mm Hg.

R-065

Rutledge, F.S.
Lubrication Methods for Rod Packings
Power Plant Eng., V.38, pp.535-6, Nov., 1934
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5-001 _r B

Sabanas./'M.
Designing Seals With New Materials For Use At
High Temperatures
Industrial Laboratories, V.10. pp_ 18-24, October,
1059

S- 002
Sabanas, M.
High-Temperature Static Seals From Metal Fiber
Composites
Product Engineering. V. 31, pp. 57-61, May 30,
1960

Seals made by impregnating hard metal-fiber felts
impregnated with compatible soft metals or poly-
mers. The most common skeletal metals so far
are stainless steel and molybdenum. Some soft
metals used are tin. indium, silver and magnesium
Air at 5000 psi and 1000°F is sealed by these seals,
Mechanical properties and sealing characteristics
of various types are given. Discusses the compati-
bility of materials, fabricating the seals, and the
method of impregnation.

S-003
Sadowski, M.A,
Analytic Development of Desirable Stress Disu-
bution Characteristics in Sealing Rings Leading To
Recommendation of Ring No. 5 for Application to
Closed Breech Launchers
PB-146215 Order from L.C. (WVT RR6006)(98 pp.).
March, 1960

Laboratory testing of closed breech seating rings.
Nos. I and 4, and the mathematical analysis of
those rings showed that they are prone to elliptic
buckling and plastic flow due to stress concentra-
tion at the lips. Ring No. 5 was then designed on
the basis of mathematical shell theory. It is be-
lieved that it will be as nearly free from those
faults as possible. It is suggested that Ring No. 5
be produced and evaluated experimentally.

S-004 T
Saibel, E.. Lyman. F.A.
A TheoreticaIInvestigation of Leakage Through
Rotary Shaft Seals
Report #850489, U.S. Naval Eng. Experiment Sra.,
Annapolis,Nov. 28. 1961

Itwas shown thatthe effectofface waviness,non-
parallelism of faces, or a notch in the seal face
could be sufficient to generate a fluid film between
the faces. APtXoximate sohations to the Reynolds'
equatiom are derived by using perturbation methods,
and compaflson with previoufly published results
shows fair agreement.

S-005
Salzmann, F. and Fravi, P.
Valve Spindle Leakage
Kscher Wyss News, V. 10, pp. 88-9_, luly-Sept.,
1937

Methods of estimating leakage at the spindle of
steamturbine valves. This article consists en-
tirely of formulae and numerical examples.

-S-006
Salzman, P.K. and Schetl, F.N.
S2G Valve Sodium Freeze Seal Evaluation
Knolls Atomic Power Lab., Schenectady, N.Y.
KAPL-M-EDL-125 Contract W-31-109-eng-52
(50 pp.), Nov. 20, 1956

The design of the S2G 8-inch sodium stop valve
freeze seal was evaluated under established condi-
tions by cycling before and after a simulated bel-
lows failure.

S-007
Samuel, A.J.
Grooveless Flange-Gaskets and Their Installation
U.S, Atomic Energy Commission, Oak Ridge.
July, 1944, 13 drawings, AECD 2685, PB-100704.
Off. Tech. Serv. ;

The gaskets are shown in drawin_,s and We,re de-
si_med to be used with2 ', 3", 4 , and 6 standard
A_A 150# forged steel weldingneck flanges re-
specitvely, having 1/16 inch between flanges.
Methbd of ii-_allation, "mechahfcal "details of the
mold.

S-008
Sancier, K.M.
Vacuum Tight, Flexible Metal Glass Seal
Rev. Sci. Instruments, V.20, p. 958, December,
1949

A sleeve of Saran tubing can be used to form a
vacuum tight, flexible seal between metal or
glass tubing.

S-009
Sanders, W.E.
The Development of Non-Metallic Packings
Power, V. 29, Aug. 25, 1908

A review of early forms of packing, giving classi-
fication, and stating objections to monkey-wrench
packings.

S-010
Sanders, W.E.
Moistureland Expansion Packings
Power, V. 29, Sept. 1, 1908

Describes the packings, especially the manufac-
ture of rubber packings Ills.

s-011
Sanders,W.E.
Automatic Steam and Ammonia Packings
Power. V. 29, Sept.8, 1008

A discussionofthe advantages,cost, and applica-
tionof diagonalor automauc packings, andof
packingsforhigh temperaturesand ammonia.

6-019 T
sand6rson,H.C.
Back DiffusioninLabyrinthSeals
ReportKL-1188, Oak Ridge GaseousDiffusionPlant,
Union CarbideNuclearCo., Oct. 23, 1961

In the sealsystemproposed for the experimental
gas cooled reactor, labyrinth seals were employed
to prevent the back diffusion of the buffer fluid
(water) into the cycle fluid (helium). There was no
evidence of back diffusion under any of the test
conditions which were:

System temperature 80°F to 500°F
Steam premure 25 psi to 250 psi
Ap acrosslabyrinth 0.1 psito 10 psl
System gas - airor helium
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S-013
Sandstrom, C.O.
Gaskets For Pressure Vessels And Heat Exchangers
Chem. & Met. Engng.0 V.41, pp. 130-134,
March, 1934

Flange-type sealing using both metal and non-
metal materials; gasketless joints; crushing resist-
ance of gaskets; special type gaskets such as wire.
corrugated, and ring; temperature differences and
effects on flanges.

S-014
Sau, F.
A New Stem Tube PackingforSeagoing Shipsand
River Boats
Konstruktlon, V.2, No.ll, pp. 321-325, !950

eC. Lib. Assn. Trans. 58-713 (18 pp.), V. 4,
.5. May, 1958

S-015
Saunders,R.D.
QualityControlinthe Use ofO-Rings

• Approach. V. 7, pp. 34-88, 40, 41, June, 1962

Discussionofthe use of O-zingseaLs,covering:
(I)the sealingprinciple;(2_the selectionof com-
pounds;(3) causes of failure; (4) rules for proper
tnstanation; (5) O-ring gaskets; and (6) the evalua-
tion of leakage.

S-016
Saunler,W.P.

Keeping SteelGasketsTightAt 1350 PSI
Power, V.72, pp. 22-23, July 1, 1930

The use of copper-plated gaskets of dead-soft steel
on high-pressure steam lines; specifications and
sizes used.

S-017 B
Sawyer, D.W. and Paull, D.A.
Teflon Insert Compression Rings in Radial Gas En-
gaines

.S.L.E. Paper 60AM4C-1 (9 pp., 4 fig.), April
1960

This paper gives the results of tests to determine the
possibilities of Teflon inserts in piston rings which
were performed at a plant operating approximately
250 gas burning Nordberg engines, Results sufficient-
ly important to warrant further work in this field.

S-018
Sawyer, ].W. and Crawford, L.
A Mercury.ShaftSeal
Am. Soc. mav. Engrs.Jour., V. 62, pp. 349-363,
May, 1950

This paper discusses a seal which opposes fluid flow
by means of an internal pressure field. This is ac-
complished through the use of a centrifugal mercury
seal supplemented by a positive contact seal.
This paper describes attendant problems and a test
model

S-019

Saxon, A.F.
Multistage Sealing
Machine Design, V.25, pp. 170-1'/2, March, 1953

Sealing a rotating shafk against pressures to 5000 psi
at temperatures tb 800VF demands more than ordi-
nary means of sealing. How multistage sealin_ can
be effectively applied under such service conditions

is demonstrated by an autoclave design. Experi-
mental models of the stuning POXhave been
successfully operated at pressures of 10,000 psi and
higher.

S- 020
Scepaniak, A.
New Seal ReducesShaftWear
PlantEngineering,V.13, pp.98-99, Nov., 1959

S-021 T
Schaffer, R.
Mechanical Seals For Centrifugal Pumps ha The
Chemical Industry (In German)
Chemie-lng-Techn, V:29, No.4, pp.241-249,
1967

This paper presents a basic practical study of me-
chanical seals for centrifugal pumps used in the
chemical industry. Attention is given to materials
of construction for corrosive media, and permis-
sible temperature and pressure limits are discussed.
A limited number of experimental observations
are presented.

S-022

Schaphorst,W.F.
Blowproof Gasket
Textile World, V.69, p. 304% May 1, 1926

8-023
Schmidt, E.G.
Flanged Joints, Their Development and Trend
Proceedings of National Conference on Industrial
Hydraulics, V.iI, pp. 33-42, 1948

Present briefly a picture of the development of
flanged joints, the factors influencing their de-
velopment, and work done to create joints which
are simple, positive action, and easier to ,se.
Test results, and curves included.

S-024
Schmidt, J.D.
Turbine Sealing Glands
Power Plant Engrg., V.46, pp. 813-87, Feb., 1942

A seal is necessary to prevent leakage along the
shaft from the high-pressure end and the leakage
of air inward on the vacuum end.
Stuffing boxes are Impractical.
Types used are labyrinth, the carbon ring and the
water seal, used alone or in combination. These
are discussed pro and con.

8-025
Schmitz, C.E.
Mechanical Seals

LubricationEng., V.2, pp. 162-5, Dec., 1946

Problems encounteredinpackingor sealingrotat-
ing shafts;factorsinvolved;influenceofoperatin_
conditionssuch astemperature,pressure,natureoz
material being sealed, space requirements, and
lubrication of rubbing surfaces of seal, in design of
mechanical seals; construction requirements, ap-
plication example in mechanical field are cited.
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s-026
Schmitz, C.E.
A Look has,de the Mechanical Seal and Design
Consideration
Lubrication Engng., V.4_ pp. 14-17, Feb., 1948

Considerations in the choice and design of shaft
seals: 1. Flexibility, 2. Surface finish of mating
parts, 3. Laborato_ testing, 4, Metallurgy,
5. Engineering. These plus application problems
are discussed.

S-027
Schmitz, C.E.
Mechanical Seal: Its Construction, Application,
and Utility
Paper Trade 1., V.127, pp.21-5, Dec. 16, 1948

Outline of important design features; factors of
speed; pressure, temperature, and viscosity; advan-
tages; when special construction is desirable;
utility of mechanical seal in refrigeration eom _
pressors, pumps, engines, etc.

S-028
Schmitz, C.E.
Hydraulic Packing and Seals

pplied Hydraulics" V.2, pp. 8-10, Feb., 1949,
pp. 14-16, April, 1949

Survey of coml_esdon and self-sealing types of
packings, including new materials, avaxlable for
hydraulic applications; important factors concern-
in g;l? acking problems are discussed; an_ ularity i
numt_er of rhags; spring loading; following conStruc-
tion factors of typical mechanical seals, positive
driving means, metallurgy, and engineering, la b-
oratory testing and research application problems.

S-029
Schmitz, C.E.
The Mechanical Seal; Its Construction, Applica-
tion And Utility
ASMETrans., Y.71, pp. 635-641, Aug., 1949

Paper outlines important construction features of
the mechanical seal; discusses speed, pressure,
temperature, and vi_aom'ty; application considera-
tions" advantages, and when special construction
Is desirable; utility of the mechanical seal; and
suggested services.

S-030
Schmohl, L.H.
Sealing and Holding Separate in New O-Ring
Standard _,
SAEJoumal, V.64, pp.92-93, April. 1958

Sealing is accomplished by a synthetic rubber ring
being eompressedin a cavity between the fittings
and the boss in the pumps, valves, or other com-
ponents. Refommended usage discussed. Temp.
65 F to 2:L2°F. New standard developed. Drawl.rigs
Included.

S-031

Sclmeckenberg, E.
Flow Through Narrow Concentric and Eccentric
Circular Slits

Zeit_ f: Tech. Physik, V.ll, No.9, pp.354-7, 1930

The author gives an insight into the present-day
demands wii_ respect to throttle packings for pumps
and describes a practical process for making very

narrow circular slits of width which can be accur-
ately ascertained. Flow experiments are described
[or various types of packings with diagrams and il-
lustrations.

S-032 T
Schneckenberg, E.
Flow of Water Through Concentric and Eccentric
Cylinder Packing Glands With and Without Annular
Grooves (In German)
Zeitschrift fur Angewandte Mathematic und Mq.
chanik, V. 11, pp. 27-40, 1931

This paper is an extremely detailed report Of ex-
periments performed by the author, Calculations
are based on equations derived by Becker. The
experimental flow rates, which are presented
graphically, provide a measure of the effective-
ness of cutting annular grooves. Effects of eccen-
tricity are included.

S-033
Schrader, E.W.
Face Type Seals For Rotating Shafts
Design News, V.15, pp. 6-_, Aug. 15, 1960

Face-type seals previously used almost exclus-
ivel_t on rotary pumps andprimarily on cen-
trifugal pumps. Recently, the sealhas been used
for special application with high speeds and pres-
sures. Increased use of metal bellows has ex-
panded their use td exotic' fluids and much wider
temperature ranges. Standard and stock seals
available for temperatures from -450°F to 1000°F.
Pressure limit 500 psi.

S-034
Schr ader, E.W.
O-Ring Squeeze For Dynamic Sealing
Design News, V. 16, pp. 4-45, Sept. 1, 1961

Factors affecting O-ring seal for reciprocating mo-
tion. Data curves presented.

S-035
Schuster, E.C. and Rupe, V.L.
Save Money With O-Rings
Petroleum Refiner, V.34, No.11, pp. 201-904,
Nov., 1955

Testing synthetic rubber O-ring flanges; it is con-
cludedthat testing 300 ASA flange with O-ring can
give cold service pressure ratings equal to 600 ASA
ring joint for sizes up to 12 inches.

S-036 T
Schwaigerer, S., Seuffert, W.
Investigations on the Sealing Capacity of Sealing

Strips (In German).
8rennstoff-Waerme Kraft, V.3, No.5, pp. 144-
148, May, 1951

This paper presents the results of sealing tests of
flat andprofiled sealing strips which were investi-
gated with various pressurized fluids and various
surface finishes. On test bases, relations can be
formulated for the calculation of the critical seal-
ing pressure which is required for alignment of the
sealing surfaces in addition to that sealing pres-
sure which is required during operation for a per-
manent seal.
Included here since the gland of a mechanical
ace seal or buffered housing must be sealed static-

ally with the housing of the compressor or turbine.)
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S-037
Schweickhart,O.
BalancedPackingRings(In German)
Waerme, V. 60, pp. 19-22, Jan. 9, 1937

Discussion of metal packings for use between
parts in relative motion (piston rings); conmuc-
tional features and pressure conditions of a number
of different designs of partially and fully balanced

rings for single and double-acting pressure.

S-038
Schwidger, F.A.
Dynamic Seals
DFSOFPD659C - Sin, Av. Eng. Dept.. G.E. Co,,
Lynn, Mass,

Discussion of dynamic scab Including: types and
selection, circumferential seal, segmented carbon
rin_ seals, controlledgap seal, labyrinth seals;
thmr advantages and limitations.

S-039
Scott, P. A.
PRTR Mechanical Seal Pump Operating Experience.
Sept. 1958-Aug. 1960
HW-65724 Rev., GEL Tech.Data Center, G.E.
Co., Schdy, N.Y.(68 pp.), Sept. 16, 1960

The plutordum recycle test reactor (PRTR) is the
first large high temperature-high pressure reactor
for which mechanical seals will be used in the pri-
mary pumps. The faces run on a lubricating film
of the Hquid being pumped. In this case, the
Hquid, heavy water, is recovered by equipping the
pump with two mechanical seals in series on the
shaft in such a way that leakage is returned to the
system.
Report relates experience gained from operation of
the spare PRTR Primary Process Pump, and of a
smallpump with prototype mechanical seals and
shaft assembl_. Operated at temperature and
pressure con&tlons prototyplcal of the PRTR.

S- 040 T
Secord, J.R., Chapin, E.A.
Rotary Shaft Seal
U.S. Patent 2,916, 314, Dec. 8, 1959

A seal designed to withstand translatory gyrations
and axial _£brations which occur at the rear main
bearing of an automobile engine crankshaft. Seal-
ing action is by a piston type ring, either split or
solid, which is maintained in contact with a
shoulder on the rotating member by a corrugated
annular spring ring.

S- 041
Seki, H.
Simple Demountable Indium O-Ring Seal Tight To
He II
Rev. Sci. Instr., V.30, pp. 943-4, Oct., 1959

An indium O-ring_cas used to seal an isolated cham-
ber to He II at 10 TM mm Hg, and no appreciable
change in pressure was detected as the ;a. point was
passed.

S- 042
Seufert. W.
Investigations of Packing Efficiency of Joint Sur-
faces (In German)
Brennstoff-Waerme-Kraft, V.3, pp. 144-8, May,
1951

Tests on different types; results show that no pack-
ing is absolutely impervious togases and not en-
tirel_ impervious even to liquids; complete imper-
meability can be achieved only when packing sur-
faces are plastically deformed.

S- 043
Sharapov, G.A,
New Type of Gland Packing
lqiinli61tesk_yaProm, V.8, pp. 18-19, 1944

Glau-fiber waste was twisted Into a cord and suc-
ceufully used as a gland packing for pumps hand-
ling corrodve liquids.

S-044
Sharapov, G.A.
Gland Packing
S. Khimicheskaya Prom, V.9, p. 21, 1945

The packing withstood 66-75% H2SO 4 containing
0.01.0.2% of HNO 3 at 35-1`/0°C.

S-04,5 B
Shatford, P.A.
O-Ring Sealed Vacuum Valves
Journalof Scientific Instruments, V.29, No.10,
pp. 336-7, Oct., 1952

Half-page description and sketches of a two-way,
and an isolation valve.

S- 046
Shaw, C.J.
Laboratory Test and Evaluation of Seals Used in
the Propollant Line Systems
Douglas Aircraft (3227), Mar. 30, 1960

Determine sealing capacities of gaskets used with
liquid oxygen and fluid systems.

S- 04"/
Shaw, G.V.
Mechanical Shaft Seal for Centrifugal Pumps
Oil & Gas J., V.42, p. 251, April 13, 1944

Light liquids, high pressures and speeds have neces-
sitated development of more reliable and economi-
cal means of sealing rotating shaft than can be ob-
tained when using conventional stuffing box and
packing; with drawing showing essential design de-
tails.

S- 048 T
Shaw, M.C., Nussdorfer, T.J.N.
An Analysis of the Floating Journal B,earing
NACA Report No, 866 (13 pp.), 194"/

An analysis of the operating characteristics of a
fu11-floaring journal in which a floating sleeve is
located between the journal and bearing surface.
The whirl of the floating bushing is briefly con-
sidered.

S- 049 T
Shenton, F.
Outside Type Seal
U.S. Patent 2,252,526, Aug. 12, 1941

A shaft seal designed for use in a refrigeration com-
pressor or similar device where the sealed pressure
may fluctuate above and below atmospheric pres-
sure. The seal is designed for use external to the
compressor. The sealing mechanism centers around
two "C"-shaped rings placed back-to-back in oppo-
site directions whicI_ are forced into contact with
the shaft by a pressure unbalance in either direction,
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S- 050 T
Shenton, F.
Shaft Seal
U.S. Patent 2,323, 780, July 6, 1943

A shaft seal assembly such as might be used on a
com_Dressor crankshaft where pressure would fluctu-
ate from positive to negative. A pressure differen-
tial across two flexible "C"-shaped annular seal
rings, between a sliding collar and rotating fixed
collar, aids springs in holding wear ring agMng the
seal nose. An oilcirculation system for oii reten-
tion is also included.

S-051
Shepherd, H, F.
SeaLs Perfect Lubrication System
Machine Design, V. 5. p. 28, Nov., 1988

Advantages of using unit oii seals embodying speci-
ally treated "hot leathers" in pressed steel case; If
shaft is not required to penetrate housing wall,
single leather seal confines oil admitted through
feed tube. forcing it to take path through shaft bor_
whence it may be directed as needed.

s- 052
Shepler, P.R. and Noren, O.
Split-Ring Seals
Mechanical Design, THE SEALS BOOK, pp. 24-31,
Jan. 19. 1961

Split rings are used for a large number of seal appli-
cations. Expanding split rings (piston rings) are used
in compressors, pumps, andintemal combustion en-
gines.
Use of contracting split rings or rod seals in linear
actuators is increasing where high pressurerhlgh
temperatures, radiation, thermal fatigue, ann need
for reliability prohibit the use of more conventional
seals or make them less desirable.

A table, "Key,Principles of Sealing, " is included
as is a table, 'Corrosion-Resistant Material, cover-
ing medium-temperature seal material and seal
application.

S-053 B
Sibley, L.B. and Nace, A.E.
Characteristics Governing the Friction and Wear
Behavior of Refractory Matdfials for High Tempera-
ture SeaLs and Bearings
Battelle Memorial Inst., WADD Tech,Report 60-54
(54 pp.) (PB 171010), May, 1960

Various ceramic and cermet materials have been
evaluated for unlubricated wear resistance at high
sliding speed (100-200 _ps) and low unit load (5 and
50 psi) in i00 and 1800"F air. A statistical correLa-
tion was obtained between the measured wear rates
under these conditions and the coefficient of fric-
tion, thermal streu-resistanee, and the thermal
difft=Ivity of the mated materials on which wear
predominated.

S- o54
Siebel, E. and others
Tests on the Performance of Gaskets (In German)
Forsch. Gebiete de Ingen., V.5, pp, 298-305,
Nov.-Dec., 1934

The purpose of the above investigation was to ob-
tain numerical data concerning the forces necessary
for various shapes of packing and materials in order
to obtain a tight joint at given pressures. Data of
this kind is indispensable if useful methods of cal-

culation are to be obtained for flange connection.
Tests were carried out on the behavior of packing
materials at room temperature with water as a
pressure medium as well as at 350°F with steam.

S-055 T
Sikorski, I., Woods, H.J.
Rotary Vacuum Seal
/our. of Scientific Instruments, V. 30, p. 48,

Nov., 1953

A mechanical face seal was tested for its p_rform-
ante under vacuum. A pressure of 2 x 10 -'_ mm
HE was sustained for 220 hours in a 1.5 liter con-
tamer with 1" shaft rotating at 600 - 900 rpm.
Vacuum was obtained by a Metropolitan-Vickers
03B oil diffusion pump m series with a two-stage
rotary pump. Apiezon o|1 B" was used for the
seal. Improvement could be accomplished by im-
proving the seal.

S-056
Sinclair, I.B.
How and Why Of Seals And Their Installation
Paper Trade/ournal, 141:40, July 8, 1957
Coal Age, 62:98", Sept., 1957
Brick and Clay Rec,, 131:67, Oct., 1957

S- 057
Sinclair, J.B.
Correctly Installed Seals Prevent Damage and Down
Time
Petroleum Engr., V.29, No.13, pp. 19'23-24, Dec.,
1957

Installation of leather and rubber seals to protect
vital parts of earth moving machinery; installation
of lip seals.

S-058 T
Sitney. - L. R.
High Speed Rotary Vacuum Seal
Review of Scientific Instruments, V.93, pp. 505-6,
1952

This seal has operated satisfactorily for speeds up
to 18,000 rpm at vressures to 8x10-6 mm Hg. It
is believed suitab|e down to lx 10-6 mm Hg. Two
Garlock Klozures with a guard vacuum between
them ¢re employed in the seal.
(Garlock Klozures are rubber lip seals.)

S-059
Skarstrom, C.I_
Sealing Means For Relatively Rotatable Members
U.S. Patent 2,957,709

A sealing means is offered for maintaining a seal
between a pair of relatively rotatable members,
particularly between a rotating shaft and a station-
ary member surrounding the shaft.

S-060
Skarstrom, C. I_
Seal for High Speed Centrifuge
U.S. Patent 2, 816, 704, to US A.E.C.

A seal is described for a high-speed centrifuge
wherein the centrifugal force of rotation acts on the
gasket to form a tight seal.
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S-061

Skinner, E.T.

Graphite-Impregnated Rubber Packing for Recipro-

cating Pumps And Oil-WeU Stuffing Boxes
ASMEPreprint No. 51 (4 pp.), PET-l% 1951

Paper explores the use of graphite-impregnated
rubber asa po_ble material for making mechani-

cal rubber goods subjected to abrasive wear, e.g.,
gland packings for slush pumps,

S-062

".; Skow, N.A.
Plastic Laminates Bonded To Other MateriaLs

MarLS. & Methods, V. 45, No. 4, pp. 118-121,
April 1957

Design advantages offered by thermosetting lami, _-
nares when combined with other materiaLs-such as

steel, aluminum or rubber; material and forms
available; use of combination laminates as gruc-
tural materials for plating rolls, aircraft shock

strljt piston heads and precision bearing retainers,
as e_ectric materials for printed circuits, etc.,
and as sealing materials.

$-063 T

Smaardyk. A.

Summary of Shaft Seal Tests for High-Tempera-
tare, High-Pressure Water Applicatzon
Argonne Nat'1. Lab. ANL-5220 (33 pp.), April,
1954

Summary of program directed toward the develop-
ment of an all-metallic seal assembly for use in

connection with the design of external control rod
drive activating mechamsms for pressurized, water-
cooled reactor systems. Temperatures up to 450°F,
pressures up to 2000 psig.
Specifications, drawings and test data included.

S-064

Smith, A.M.

Radioisotope_ as Design TooLS: Gasket Leakage
Product Engineering, V.26, p. 134, May, 1955

A technique to find the origin of leaks and deter-
mine whether desi_n changes were advisable. Use
of a soluble radio isotope irn the cooling water of-
fered promise on the assumption that activity would
be deposited at any point where Liquid evaporated
o dryness. After running a test, the gasket could
e removed and placed in contact with X-Ray film

to show the leakage pattern. Test procedure and
retuks presented.

S-065
Smith, .l.N.

How To Apply V-Leather Packings
Product Engng., V. 7, pp. 141-142, April, 1936

Advantages of V-leather, the factors that determine
the thickness, proportions and number to use and

how to support them in the stuffing box; with tables
and illustrations.

S-066

Smith. 1. N.

Design and Materials For Hydraulic Packings
Aero Digest, V.40, pp. 119-120, 192, April, 1942

Hydraulically-operated units in the aircraft industry
subjected to extreme service conditions. Packing

must withstand all of following conditions. Pres-
sure 0-3000 psi. temperature -40 F to 158°F.

Material problems attendant to these operating
norms are discussed. Leather is cited as most

nearl_ perfect material available. Its advantages
and limitations are discussed as are certain de-

sign problems.

S-067
Smith, I: N.

draulic Packings For Industrial Equipment
ch. Design, V.21, pp. 155-180, Dec., 1949

Standardization of hydraulic packings by sizes
and types to simplif)_ selection and reduce sizes
and inventories worked out. Article presents in-
formation towards this end.

S-068

Smith, I.N¢
Theory and Design of Large Diameter Packings
Proceedings National Conference on Indugrial

Hydraulics, Vol. V, pp, 121-130, 1951

Discusses packings up to 100" dia., up to 140,000
psi. Machining tolerances, surface finish, eccen-

tric loading, Outside vs. inside packings, and
their respective advantages.

S-069 B
Smith, ¿.N.

Adaptors for "V" Ring Packings
Machine Design, V. 32, 7, pp. 138-40, March 31,
1960

Metal, leather, hard homogeneous rubber, and
phenolic adaptors are compared, and test resu]r_
and data presented. QuaLitative adaptor com-
parisons and recommendations are made.

S-070

Smith, J.N.

Molded Packings
Mechanical Design, THE SEALS BOOK, pp.58-67,
]an. 19, 1961

Molded packings are often called automatic, hy-
draulic, or mechanical packings. As a group,
these packings usually do not require any gland ad-
Justment after installation. The fluid being sealed
supplies the pressure needed to produce the force

for seating the packings against the wearing surface.

Two categories are lip and squeeze types. The lip-
type includes flange, cup, "U" cup. and "V" ring
packings.
The squeeze-type includes the O-ring and Other
simi"lar forms Which rely on the interference built

into the ring for effective sealing.
Leather, rubber and Teflon are used.
Leather, -65°F to +200°F.
Rubber, -65 OF to _- 500°F.
Teflon, upper limit +500°F - suffers from lack of
resilience.

S- 0"/1
Smith, I.N.

Compatibility of Seals With Modern Hydraulic
Fluids

Lubrication Engrg., V.18, pp. 820-323, July, 1962

Operating compatibility (not chemical) of dynamic

seals with h),draulic fluids. Importance of knowing
a mineral oil's aniline point and the anticipated op-
erating temperatures of the fluid before selecting
the packing material. Tabulates properties of syn-
thetic rubber packing materials.
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S-072
Smith, J.R.W.
Demountable Vacuum Seals
J. Sci. Instrum., V.29, p. 131, April, 1932

Three types of seals are described. One is a Wilson-
type seal suitable for use with a glass end plate on a
vacuum system. An O-ring rests on the highest
part of the flange. On the inside, the O-ring is
supported by a metal ring. Upto eight seals of the
latter kind have been used with success in vacuum
systems operating at pressures of 3 x 10-6 mm Hg.

S-0'73
Smith, L, t4., Jr.
T-58 Guide Vane Pneumatic Actuator Seal
Tech. Proposal, Gen.Eng Lab., G.E. Co.,
Schehectady, April 15, 1960

Recommendations are made for a low friction
piston seal to be incorporated in a small pneumatic
actuator. The program includes design and fabri-
cation of a suitable seal; procurement of a comma-
cial seal; design and fabrication of test equipment,
and test evaluation of the seals. Carbon piston
rings and a spring-loaded "U" type seal ate consid-
ered.

S-074
Smith, L.L.
Composite Inorganic Resilient Seal Materials
WADC Tech.Report 59-838, Part nI, May, 1959

The principal objectives of this research program
is to investigate and develop composite materials
suitable for use as static and dynamic seals at tem-
peratures ranging from cryogenics to 1200°F, and
pressures up to 5000 psi.
1. Fibrous composite with pure metal impregnants.
2. Fibrous composites with other impregnants.
3. Non'fibrous composites (talc or _lass).
Studies of resiLience, fiber orientatwn, friction and
wear, static seals, reciprocating and rotating shaft
seals, c

S- 0"/5 T
Smifl_ M.I., Fuller, D. D.
Journal-Bearing Operation at Shperlamina, Speeds
Trans. Amer. Soc. Mech Engrs., V. '/8, pp. 469-
474, April, 1956

Results of investigation of load-carrying capacity
and frictional characteristics of a journal bearing
which was operated at speeds up to five times the
critical (laminar breakdown of film) speed. The
frictional behavior of the unloaded bearing was
such that regions of laminar, transition, and turbu-
lent flow could be defined.

S-0'/6
Smith. W.R.
A Quick-Change Seal Opener
Rev. Sci. Instrum., V.24, pp.886-88'/, Sept., 1953

In case of the ORNL 86-inch cyclotron, the target
amembly is water cooled and designed to be rotated
or displaced in a Linear direction.- The gem of the
assembly terminates in a water header which is
fitted with three WiBon-type seals made from koro-
seal gaskets. The teal opener deserlhed inthlsnote
is designed to simplify tmteRton of the gem. It
consists of a nut inserted into the seal body in a po-
sition concentric with the cylindrical bore accom-
modating the target gem. The new arrangement
reduced the tirr_ requited for changing the target
assemblies to 5 minute=, equal to I/5 the totaIttme
required previomly.

s-0q?
Smoley, E.M.
How To Check Compression Characteristics Of
Gasketed Joint,
Mach. Design, V.28, pp. 76-78, May 1% 1956

This article describes a quantitative method of
test called the "solder plug test, " that can be
used for approximating gasket compressions in an
application. Also shows how the test is used for
evaluating flange bending or bowing. Aim points
out some general procedures that can be used'for
analyzing leak problems and salvaging faulty
flange designs.

S-0'/8
Smoley, E.M.
Flange Pressure In Gasketed Joints
Machine Design, V.30, pp.133-137, June 12, 1958

Flange pressure is a critical factor in gasketed
joints. Little information is available to specify
the minimum sealing load for a given gasket ma-
tcrlal or to relate this load to flange-bolt torque,
at best an uncertain criteria.
Procedures for handling such problems are dis-
cussed.

5-0"/9
Smoley, E.M.
How Gaskets Behave
Prod. Engng., V.30, pp.40-42, May 25, 1959

$par_ed by mote _!u_iPum in auto engines, gas-
kbt de iiigrf techniques are being overhauled to
fight higqa-_emperature loosemng. Presented is
the latest research about the way typical gasket
materials behave in aluminum-steel joints cycled
to 300°F.

S-080

Smoley, E.M.
NonmetalLic Gaskets
Mechanical Design, THE SEALS BOOK, pp. 83-89,
Jan. 19, 1961

Joint and gasket design must be considered to-
gether. A joint is only as good as its _asket and
the gasket may succeed or fail according to
whether or not the joint is designed and constructed
to make the best use of the properties of the gasket
material. Therefore, the joint components must be
thought of as a unit or as a system for effecting a
seal.
The mechanical factors of joint design for nonme,
tallic gaskets are defined, requirements are set up,
and an empirical solution to the problem is given.
The various nonmetallic gasket materials are dis-
cussed, and recommendations are provided for their
proper selection.

S-081

Smoiey, E.M. and Frazier,E.C.
Nonmetallic Gasket MaterialsAnd Forms
Mechanical Design,THE SEALS BOOK, pp.90-99,
Jan. 19, 1961

Material must meet following requirements: i. Im-
permeability, 2. AbiLity to flow into joint imper-
fections when compressed, 3. Maihtaln sealin spite
ofage, temperature,and pressurevariations,4. Re-
slstenvironmental deterioration.
Gasket materials, tables, form, seating stresses.
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S-082

Stooled, E.M.
Retaining Tension in Gasketed Joints, Part I
Assembly and Fastener Engineering, pp.30-34,
Sept., 1961

Describes some reasons why bolt tension Is reduced
in ball flanged joints. Shows effect of gasket ma-
terials, thickness, bolt length, flange materials,
etc.

S-083 T
Snell, L.N.
Theory of Viscosity Thrust Bearing Based On Cir-
cular Geometry
United Kingdom Atomic Energy Authority, IPDC
(14 pp.), p, 137, 1959

The Whipple Theory of the viscosity plate thrust
bearing is based on the assumption that the radius of
the plate Is large compared with the width of the
pumping portion. The paper contains a modified
theory which takes full account of the circular na-
ture of the plates. It Is shown that such a modifica-
tion will not reduce the discrepancy between theory
and experiment.

S-084
Sniffen, T.J.
How To SelectAnd Install Pump Seals
Petroleum Refiner, V.3% No.3, pp.207-210,
March, 1956.

lPipeuly,Line1956Industry,V.5, No.l, pp. 34, 39-40, 42,

Principles of mechanical seal performance, main-
tenance and method forpreventin_ its failure; seal
selection, material, andlnstallat,on precautions.

S-085 T
Sniffen,T.J.
Mechanical Seals From A to Z
Power and Fluids, pp. 50-53, Winter, 1958
"Basic Principles of Mechanical Seal*, " Product
Engineering, V.29, pp.12-14, Mid-Sept., 1958

This article describes mechanical seals with re-
spect to basic seal elements, operation, selection,
installation, and materials.

S-086
Soderholm, L.G.
Fiber-Metal Seals Allow High Temperature-Pres-
sure Operation
Design News, V.16, 90-91, June 19, 1961

Fabrication of high-temperature, high-pressure
static seals using sintered and brazed skeletons of
Mo and stainless steel fibers impregnated with
melted In and A_ by compression under vacuum
and in aft" Argon %tmosphere. Data are given for
compression and recovery measurements, thermal
cycling and hydraulic leak tests at various tempera-
tures to 1000OF and pressures to 5000 psi at varying
impulse cycles.

S-087
Soderholm, L.G.
Integral Cross Seals Tighten Half Seal Sections
Design News, V.16, _I9.21, pp.28-29, October 13,
1961

A new one-piece haLf-seal has molded projections
extended radially from the end of the semi-circular
half seal section. These projections fit into a
groove in either the lower or upper support members.

The cross-seal projections do not fill the groove
entirely when they are placed in position, but pro-
ject slightly above the face of the receiving sup-
port member. When the top surface is placed in
position and assembled, the cross sealprojections
are compressed and flow downward andoutward
Into their grooved slots.

S-088
Somerling, H.
Contribution to Calculation of Labyrinth Packings
Revue M de la Mecanique, V.3, pp. 47-59, April,
1957

Critical examination of existing calculating
methods; causes for inaccuracy of Stodola formula;
new more exact method developed is based on
theoretical considerations and on laboratory re-
mits obtained on experimental installation.

S-089
Sondermarm, H.
Design of Packings and Gaskets For Hydraulic Pres-
sures (In German)
Maschinen Konstrukteur, V.64, pp.231-4, Dec. 10,
1931; V.65, pp. 8-9, Jan. 10,1932

Dec. 10: Design of packings and gaikets for high
hydraulic pressure.
Jan. 10: Dimensions of packing of convex or con-
cave type suitable particularly for double-acting
pistons.

S-090
Sondermann, H.
High-pressure Hydraulic Gland Packing
Engrg., V.136, pp.325-6, Sept. 22,1933

A study of the design of high-pressure glands used
in hydraulics. The design and use of "U" and "V"
leathers in hydraulic rams.

S-091
Spain, R.G.
Compounds For High Temperature Fuel Seals And
Their Testing Under Simulated Use Conditions
Included in WADC Tech. Report 5"/-478, EIasto-
meric for Air Weapons_ WAI)C, Univ. of Dayton
Conference, Oct. 1957

S-092
Spain, R.G., Lajiness, W,G. and Deck, E.
Research and Development On High Temperat,_re
Fuel Resistant Rubber Compounds
Wyandotte Chemicals Corp., Wyandotte, Mich.,
WADC-TR-55-492 (Rt.4); Contract AF33(616)-5544,
Project Nos. 7340 and 3048 (90 pp.), Feb.iS, 1959

The development of elastomeric compounds resis-
tant to high energy fuels (HEF) at elevated tempera-
tures is described. Description of test methods used.

S-093 T
Spaulding, D.C., Jr.
Non-Rubbing and Rubbing Seals For Oil Retention
Product Engineering, V.26, pp.42-5, Mid-October,
1955

These two articles present a pictorial description of
methods of retaining lubricant in bearings. In-
cluded are various types of labyrinths, lip seals
(felt and rubber), and mechanical face seals.

Applications are given.
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S-094
Specs.A.H. andothers
VacuumGasketsatLowTemperatures
ReviewofScientifichastruments, V.28, p. 1090,
Dec., 1957

Soft aluminum wire has been used successfully as a
gasket material for vacuum systems. It is of particu-
lar importance In low-temperature work and has
proved to form a satisfactory seal in liquid helium I
and II.

S-095
Spenee, E.L.
Increasing Packing life
Chem. Engng., V.59, pp.: 200-201, Feb., 1952

A little extra care In storing, Installing, and hbrt-
eating packings can _eatly Increase their life. Sug-
gestions for accomplishing this are given.

S-096
Spitsyn, N.A.
Basic Designs of SeaLs For High Speed Roller Bearings
(In Russian)
Vestnik Mashinostroeniya. V.39, pp.3-6, Sept., 1050

Survey of various types of seaLs to avoid passage
through journal into vacuum chamber of air, gas,
oil or other materiaLs; selection of insulation Is
made in relation to rotation velocity.

S-097
Sprigg, E.A.
Bonded Gaskets Solve Sealing Problems in Die Cast
Assemblies
Die Casting, V.4, pp. 70-72, March, 1946

/

Use of molded synthetic rubber gaskets provides
means of eliminating extra handling operations in
assemblies where a gasket member ts required for
sealing.

8-098
Spruck, R.F. and o_hers
Use Metalliztng Tape For High Quality Ceramic
Metal Seals
Cer. Ind., V.79, pp. 88-91, Sept., 1962

S-099
Squire, J.W.
Uprate Flanges With An O-Ring Seal
Oil and Gas/ournal, V.56, pp.lll-ll3, Oct. 90,
1958

Advantages of us/ng an O-tin S seal with fiat-face
flanges for the ASA 300 welding-neck series up to the
24-in. size are pointed out in this report.
Disctu_on of flange design, bok greases, and prac-
tical considerations.

S-100
Stahl, E.P.
Ball and Roller Bearing Seals
Product Engineering, V.18, pp.103-6, April, 1947

Deigns ofcommon types of oiland grease seals for
excluding foreign material horn ball-and roller bear-
Ings are ihown. Proper application of different types
of seals are discussed. Typical seal arrangements_for
industrial and automotive equipment are described.

S-101
Stahl. E.P.
Selection of Seals of Var/ous Duties
Machinery, V.81, pp. 367-73, 1952

Discussion of types of seals:
1) Simple fek seals act as reservoirs
2) Metal labyrinth
3) Unittype - springloadedleatherseals
4)Unit type syntheticrubberseals
5)Unit type - with double leatherorsyntheticrub-

ber sealing members
6) Springless unit type seals
7) Mechanical seaLs

8-I02
Stahl, E.P.
Sealing Devices For Sleeve Bearings
Electrical Manufacturing, V.53, pp.133-6, June.
1954

Review of available types of seals and their proper
selection for lubricant retention and dirt exclusion.

S- i03
Stahl, E.P.
Correct PracticeFor OilAnd Grease Seals
Power Engineering, V.61, pp.70-_2, Dec., 1957

To do a good job, any ball and roller bearing seal
mug: 1) retain lubricant in the bearing, 2) prevent
dirt from entering. Selection of the right seal is
all important, as is knowledge of slingers, shrouds,
and other supplementary parts designed to help pri-
mary bearings do their job even better. Synthetic
rubberseals.Combination seals.Large uniton lip-
type seal. Installationand removal techniques.

S-I04 T
Stair, W.K.
Liquid-Buffered Bushing Shaft SeaLS For Large Gas
Circulators

Int.Conf.on Fluid,Seallng.PaperC5 (14 pp.),
April 17-19, 1961_
British Hydromechanics Research Assn., Harlow,
Essex, England

The principles of hydrodynamic lubrication are em-
ployed in the analysis of liquid-buffered bushing
shaft seals. The study includes the prediction of
buffer fluid leakage, operating eccentricity ratio,
and pressure drop across the seal necessary for satis-
factory seal operation. It is shown that seal pres-
sure drop cannot be established by an arbitrary
specificationof specific leakage rate.

S-105
Stair, W.K.
Bibliography on Dynamic Shaft SeaLs
Univ. of Tennessee, Engn. Exp. Sta. Dept. of
Mech. Faxgng.. 353 references (97 pp.), May. 1962
(Preliminary Issue)
References published through Dec., 1961.

S-106
Staller,!.I.
Oil BufferPackingGland - A153162
PB 36915, Off.Tech.Serv.(3 pp.), Jan., 1944
(Springfield Armory Eng. Dept. Tech. Rept. W03_7)

Tests were made on varioussamples of packing
lands for Cal. 50, M2 aircraft machine guns. us-
g lengthened and standard dlmensionpackings of

Super Seal #7 material, and lengthenedsampfes of
Super Seal #3 material.
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S-107
Staples, B.G.
Flexible Corrosion Resistant Plastic Solves Gasket
Problems
Materials & Methods, V.39, pp.48-49, Dec., 1950

Teflon rings and tape prove good gasket and gasket
protecting materials for use in chemical processing
equipment.
Plastic is one of the most inert to chemical attack

and can be used at temperatures up to 500OF, with-
out decomposition, ann at preuures to 300 psi.

S-108
Staples, B.G.
Gasketlng Glass-Steel Equipment
Corrosion Technology, V.6, pp.151-152, May, 1959

Research conducted by Pfaulder Co. to develop suit-
able gasket designs that utilize materials that com-

bine chemical resistance of glass with _ysical pro_-
erties of rubber; recommendations for prope_ instal
1arSon of Teflon-shielded gaskets; other methods of
gatkettng.

S-109
Starr, A.M.
Seal
U.S. Patent No. 2, 442, 629, /une 1, 1948, to U.S.
Atomic Energy Commission

Details and design of a rod extending into a vacuum
chamber througl{ a seal which, although leakproof,
permits rot atlonal, translational, and rocldng motion
of the rod.

S-llO
Steckelmacher, W.
Seals and Gaskets for Ultra High Vacuum Systems
Vacuum, V.12, March/April, 1962

SeaLs which remain vacuum tight while being baked
at high temperature to promot_ rapid degasstng. De-
mountable joints have been made employing thin
wires, solid rings of various shapes, and metal foil
gaskets. The design of suitable flanges, shaped pro-
jecttons" and any associated springs are considered.
Data are given of experimental results achieved with
various sea], covering a range of materials and di-
mensions.

S-111
Stephen,, H.R.
High Pressure Teflon Seals and Closures
PLastics Tech., V,3, No, 2, pp, 113-114, Feb.,
1987

Self-sealing principle is used to design packing rings
and closures that provide excellent hlgh-preuure
seals; Teflon packing ring has been used in very
simple self-sealing 6losu/e designed to hold 29; 500
psi of pressure in 1-tnch diameter chemical reaction
vessel.

$- 112 T
Stephens, J.A.
Properties of Rubber Seal Materials
Int. Conf. on Fluid Soaltng, Paper F1, April 17-19,
1961

_itish Hydromechanics Research ABn., Harlow,
Essex, EngLand

A survey of variom types used in manufacture of Lip
seals, and pertinent properties discussed. Strength
and wear resistance, elutic recovery, stability at
temperature extremes" and resistance to fluids of
eight rubbers are compared. An opinion at to the
significance of these properties is given.
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S-l13-1 : :
Sterzer, F.
Simple High-Temperature Vacuum-Tight Mica
Window
Rev. Sci. Instr., V.28, pp.208-9, 1957

A vacuum-tight mica seal was obtained by screw-
ing together a thin sheet of mica and a flat an-
nealed copper ring between two stainless-steel
flanges.

S-I14
Stevens, A, B.
Split Lantern Rings in Pump Packing Glands Re-
duce Otl Losses, Increase Life of Packing
National Petroleum News, V.38, R254, p. 2,
April 3, 1946

S-115
Stevens, I.B.
Current Status of Axial Face Seals
SAE/our., V.64, pp.46-50, Sept., 1956

Appticstion of seals to aircraft gas turbine main
shaft bearings, gear boxes or accessory pads and
accessories; Limitations with respect to sealing
media, temperatures, pressures and rubbing sur-
face speeds; influence of these factors on selec-
tion of materials.

S-!16
Stevens, J.B.
Bellows Type Mechanical Seal
Mechanical Design, THE SEALS BOOK. pp,44-4'/,
/an. 19, 1961

The main function of the metal bellows in axial
mechanical seals is to replace the static seal ele-
ment. They are useful in special applications
where an all-metal seal ts necessary. These appli-
cations are generally those where high temperature
Is encountered or where the Liquid or gases used
would adversely affect organic seal materials.
Metal bellows seals will operate from -400°F to
+. 12.00OF, Seating surfaces must be able to accept
me mrust loads developed by the pressure drop
across the seal. A maximum pressure drop of 1000
psi is reasonable.
Selection factors and their significance is covered.

S-11'1
Stevens, J.B., Greiner, H.F.
Factors In Designing for Mechanical Seal Applica-
tions to Hydraulic Equipment
Proc. National Conference on Industrial Hydraulics,
V. VII, pp. 131-42, 1953

Thorough presentation of terms and classification;
advantages and limitations of mechanical seals;
balanced and overbalanced; materials for packing
and their limitations, including Teflon, Kel-F,
polyethylene.

S-118
Stevens, J'. B. and Greiner, H.F.
Mechanical Seals for Hydraulic Equipment
App. Hydraulics, V.7. pp, 70-.7_, June, 1954

Design and application of eight types of mechanical
seals for hydraulic equipment are covered. These ate:
1. lain packing rotary unbalanced seal.
9. "V" packing stationary balanced seal.
3. "V" packln_ stationary unbalanced seal.
4. O-ring rotary balanced seal.
5. Rubber bellows- rotary unbalanced teal,
6. Rubber diaphragm-stationary unbalanced seal.
7. Metal bellows-stationary balanced seal.
8. Pistonring-stationary balanced seal.



S-119
Stewart, W.L.
Desl_ming and Testing Journal Box Seals
Lubncatfon, V.15. pp. 242-245. 264. June, 1959

Increased use of lubricating pads replacing cotton
waste as lubricant medium on railway journal box
showed notable increase in oil consumption; prob-
lems encountered in attempt to seal back endof
journal box; :factors to consider in design of railway
sealing applications; details of equipment for test-
ing seals designed to operate in standard 5-1/2 x 10
AAR journal box; standard test procedure consisting
of six tests.

S-120 T
Stodla, A. (Translated by L.C.Loewenstein)
Steam and Gas Turbines
Sixth Edition, McGraw-Hill Book Co., Inc., Ne_
York, N.Y., V. 1, pp. 189-194, 1927

Review of Becker's analysis of flow through annular
clearances, with graphical experimental results.
For labyrinths, an equation similar to that of Martin
is derived but in a different manner. In additior_,
modifications to the formula allow its use for radial

labyrinths and critical flow. A graphical method
which gives better accuracy for critica! flow is pro-
vided. Experimental data are reported.

S-121
Storozhnik, A.A.
Hydraulic Seal of the Charge Distributor When
Working at Elevated Top Pressure
British Iron and Steel Industry Translation Service
BISI-2238

Hydraulicseals,distribtltors,pressure.
i

i

S-122
Stott, T.C.
Some Notes on Synthetic Rubber Oil Seal Applica-
tions
Instn.Automobile Engrs., J., V.12, pp. 161-187,
July-Sept.,1944

Automobile and kindred applications involving high
surface speeds and very high standard of sealing per-
formanee. R is for these applications that the syn-
thetic rubber seal is eminently suited. Notes deal
princtpall), with synthetic rubber seals running under
such conditions, and are based on results of various

;: investigations and tests.

8-123 T
Stratton, A.C.
Shaft Sealing Means
U.S. Patent 2,243, 227, May 27, 1941

A mechanical face seal is actuated by,means of a
collar of rubber or neoprene with a "V -shaped an-
nular groove around its circumference. A garter
spring In this groove tends to widen the rubber collar,
forcing the rotating seal ring against the stationary
seal face. The rotating sealring is driven by friction
with the rubber collar, which forms lts own static
seal with the daaft.

S-124
Straus, F.R.

Performance Cycling Test of High Temperature
HydraulicO-Ring Pacldngs
PB-123720, Off. Tech. Serv., Project 1371, Task
13495, AF WADC TN WCLS 54-71

Description of methods used to determine the me-
chaMcal performance of synthetic O-rtn_ packings in

hydraulic fluids at temperatures up to +_'00°F. - 123 -

S-125
Straus, F.R.
Evaluation and Testing of HydrauLic O-Rings
Included in WADC Tech.Rept. 57-4'/8, Elast. for
Air Weapons, WADC University of Dayton Joint
Conference, Oct., 195'/

S-126
Straus,F.R.
Development of O-Rings for Aircraft Application
AppliedHydraulics, V.6, pp. 82, 84, 86, 114-5,
Aug., 1953

DesignofearlyaircraftO'rings;militaryspecifi-
cationsissuedin 1942;development ofcompounds
foruse inmolding O-rings;functioningofO-zing
compounds down to -40uF ms proved in1942-1943
cold weather operationaltests;development ofhy-
draulicpackingsin the last10 years;present-day
spedifications.

S-127
Streck, F.O.
Performance Test of a Two-Coolant Retentfon
Sodium Pumpshaft Freeze Seal
Atomlcs International Dev., North American
Aviation,Inc., Canoga Park, Calif., NAA-SR-
Memo. 4119 (15 pp.),July 15, 1959

The operation of the freeze-seal type sod/um pump
requires a shaft freeze-seal capable of retaining
sodium. Test characteristics noted.

S-128 T
Strickland, H.R.

Bearing and Seal Assembly for Turbines
U.S. Patent 2.496,897, Feb. 7, 1950

Labyrinth seal and bearing assembly which may
be installed and removed axially with the rotor in
place. The radial labyrinths are of such design
that longitudinal expansion of the rotor has no
effect.

S-129
Strohm, R.T.
Metallic Packings
Am. Elect'n., Oct., 1905

States the advantages of metallic packings, and
illustrates and describes several forms.

S-130
Stubenrauch, E.H.
Getting The Most Out Of Gaskets
Chemical Engineering. V.69, pp. 123-128,
Sept. 3, 1962

Materials discussed: Teflon, Armalon, Viton, sili-
cone, metal fiber composites, compressed asbes-
tos, woven and folded asbestos cloth, rubber, vege-
table fiber, and metals. Applications of various
metal gaskets and six designs for metal gaskets
are tabulated.
Flange design and surface finish for proper sealing
of gaskets Includes table of five basic types of gas-
keted joints with characteristics and suitable types
for each.
Also discusses bolting procedures, seal mainten-
ance, and changing of gaskets.



S-131 T
Summers, A.B.
Multi-Disk Floating Contact Mechanical ShaftSeal:
U.S. Patent 2, 711, 914

This invention uses the sealed shaftto drive a num-

ber of gears of decreasing size. These driven gears
in turn drive floating gears mounted on the shaftor
shaft collar. Sealing disksbetween the driving
shaft, and adjacent lq.oatinggears, and the housing
effect the seal. By suitable ratiosand varying the
number of gears, any maximum speed between seal-
ing elements may be held.

S- 132 T
Summers-Smith, D.

Laboratory Investigation of the Performance of a
Radial Face Seal

Int. Conf. on Fluid Sealing, Paper D1 (12 pages),
April 17-19, 1961
British Hydromechanlcs Research Asm., Harlow,
Essex, England

The performance of a radial face seal in Serms of
leakage, wear and friction torque in a ri b in which
the liquid pressure and contact loading of the seal
face could be varied independently, Sealed water
at pressures up to 50 psi. Friction and wear meu-
utements indicate that for normal operation a fluid
film (approx. 100 micro-inches thick) is8enerated

between the sealing faces.

S-133
Sussman, S.
Mechanical Shaft Seals

Air Cond., Heat. & Vent., V.53, pp. 61-66,

July, 1960

Factors _overning use, performance, and failure of
seals which incorporate two rings which have their

faces at right angles to pump shaft; examination of
their application to open spray and closed drculat-
ing systems.

S- 134
Swartz, Y.H.

Nonmetallic Diaphragms
Machine Design, V.20, pp. R53-8, 206, June41948

Chemical and physical properties of rubber and
other diaphragm materials; design considerations;
various applications such as pressure regulators,
control valves, and accumulators.

S-135

Swartz, J.H.
"O" and "V" Ring Packings in Indusuial Hydraulics
Proceedings of National Conference on Industrial
Hydraulics, V.IV, pp. 251-269, 1950

Thorough coverage, including: historialbackground,

the Rapieff joint, function of packings, "V" ring
packing, fabric IV" rlngpacking, vee-dam packing.
homogeneous V rings, O-ringpacking, design

data, dynamic O-rings, staticO-rings, and material
selection.

S- 136

Swearingen, J.S.
Know Your Mechanical Seals

Chem. Eng., V.6_2, pp. 213-16, 1955

The factors which govern the choice between types
of mechanical seals for rotating shafts, or between
seals and stuffing boxes, are discussed.
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S- 137

Swartz, I.H.
Design l_commendations for O-Ring Seals
Product Eng., V. 22, pp. 162-3, Sept., 1951

Drawings and test concerning: type of groove,

groove dimensions, external and internal grooves,
poor and good practice, face seal groove, plug
seal, check valve seal. Table of dimensional
data for standard AN or JIC O-rings and gaskets.

S-138
Sweikert, M.A. and Johnson, R.L.

Wear of Carbon Type Seal Materials With Varied
Graphite Content
Am. Soe. Lubrication Engrs. Trans., V. 1, No.l,

pp. 115-120, April, 1958

Study to determine influence of increased graph-
itic carbon content on wear and friction of carbon

bodies used in sliding contact seals of turbine
type aircraft engines; bodies molded with high
graphite content materials and hardened by im-
proved methods gave acceptable friction and
wear properties, using hardenable stainless steel;
effect of varied hardness of mating surface on

wear of typical carbon was slight.

S-139-

Swota, John, Jr.
Compression Load Cell for Measurement of Seal

Compression Forces
Nuclear Science Abstract- 19011 (KAPL-M-JOS1)
Cont. W-31-109-Eng.52
(Knolls Atomic Power Lab., Schenectady) (8 pp.),
Mar. 12, 1962

A load monitoring device was incorporated into a
Conax seal test fixture, and a test procedure was
developed to determine the relationship between
appHedtorque and the resulting compression load
impressed on Teflon seals as a}unction of various

design parameters such as follower configuration
and lubrication effects. Periodic calibration indi_
cated that load values are accurate to within
+ 0.5% of full load values.

S-140

Symons, J.D.
Engineering Facts About Lip Seals
S_E Automotive Eng. Congr., Detroit, Mich.,
preprint 473A (14 pp.), Jan. 8-12, 1962

Description of a test program for the study of oil
seals. Causes of seal leakage are investigated,
and some design criteria are established.

S- 141

S_,mons, J.D.
LIp Seals, Performance and Design Factors
Machine Design, V. 34, No. 5, pp. 148-154,
March 1, 1962

This article discusses the friction of rubber seal

materials with special attention to shaft surface
finish and machine lead, modulus of seal material,

corrosion of steel shafts by various elastomers,
quality control specification, and economic as-
pects. Test details, data, curves, etc.

S-142

Symons, J.D.
Lip Seal Failures Can Be Reduced
SAEJour., V.70, pp. 34-7q, May, 1962

Studies surface finishof the shaftmaterial upon

which the seal lip ridesto reduce friction and seal-
shaft interface temperature. Also studies corrosion

of the steel shaft by the Pp-seal material.



T-001 B

Taber, R.A., and Robbins, FiA.

Teflon Based Piston Rings For Non-Lubricated Appli-
cations

Mechanical Engineering, V, 79, No. 9, pp. 834-41,
Sept. 1957

Comparison of K30 material, consisting of Teflon and

fine glass fibers;with cotton fabric and resinplns
graphite; cotton fabric with resinplus molydlsulfide;
asbestos fabric and resins; glasscloth fabric with

epoxy resin_ both laminates and moldings.
Tables of wear testand material properties are pre-
sented.

T-002

Tangerman, E.J.

Design ProportionsFor "U" Leather Packings
Product Eng., V. 6, pp. 224-6, June 1935

Packing friction,st_ffing-box design and packing
proportions for one of four types of commonly used
leather packings for light and heavy pressuresfor
both hydr.aulicand pneumatic service.

T-003

Tankus, Harry
Axial Mechanical Se_ls

Machine Design, The Seals Book, pp. 32-42, Jan.
19, 1961

Axial mechanical seals (end f_/'ceseals)f_rm a _run.
ning seal between flat, precision finishdd surfaces."
Have been used for pressures up to 3000, psi in heavy _
duty process pumps and for speeds exceeding SO, 000
fpm and temperatures above 500°F.
General_vurpose axial pump seals are discnssed', as is
the metal-bellows mechanical seal. The latter is
used for extreme temperathre service and where other
types of static sealing elements cannot be used ef-
fectively.
Main advantage - low leakage i
Main disadvantage - requires careful handling and
installation.

T-004

Tanner, R.I. i
Non-Newtonian Flow And The Oil Seal Problem

Jour. of Mech. Engng. Sci., V. 2, pp. 25-28,
March 1960

Difficult to explain the action of oil seals if the fluid
is regarded as Newtonian. Possible hypothesis is that
the fluid, when subjected to extremely high shear
rates, behaves in a non-Newtonian manner, utilizing
a fairly general stress-main rate relation. A simpli-
fied analysis of the seal problem is given. Compari-
son with the currently available experimental work
shows that non-Newton, Jan effects are not likely to

provide a complete explanation of the oil-seal prob-
lem.

T-005 T
Tanner, R.I.
The Reiner Centripetal Effect In Face Seals

Int. Conf. on Fluid Sealing, Paper EI_5 pp.), April
17-19, 1961, British Hydromechanics t_esearch Assn.,
Harlow, Essex, England

Two possible explanations for inflow against centrifugal
force in seals have been advanced. One assumihg non-
perfect geome_/of the sealing surfaces and the other
non-Newtonian behavior of the sealing liquid. A re-
view of the literature and order of magnitude calcula-
tions .establishes the fact that non-Newtonian effect is

likely to be insignificant in many practical cases.At.the
present time, inflow seems best explained by vibra-
tion and wobble of seal surfaces.

T-006 T
Tao, L.N., Donovan, W.
Through2Flow In Concentric And Eccentric Annuli Of
Fine Clearance With And Without Relative Motion Of
Boundaries

ASME Trans., V. 77, pp. 1291-i301, 1955

Derives theoretical flow equations for title conditions.
Certain assumptions by authors questioned in discus-
sion by Teiohmarm. Experimental data, in good
agreement with theoretical equation, are presented in
graphical form for Reynolds' numbers up to 30,000.
Thermal effects, phase change, and compressible
flow are not included.

T-007

Taplin, J.R., and Phillips, J.J.
Diaphragm SeaLs
Machine Design, The Seals Book,
1961

pp. 77-82, Jan. 19,

A diaphragm is a dividing membrane. It spans the

gap between a moving and a stationary member to
prevent interchange of a fluid or gas between two
separate areas or chambers.
Three classes: 1. Separating membrane - no pres-
sure differential exists between chambers. 2. Static
diaphragm - separator, little or no motion. 3. Dy-
namic diaphragm - acts as sealing device between
stationary and moving members, usually transmits a
force or pressure.

Made of cotton, Dacron, Nylon, Teflon or glass.
Depending on choice of material, temperatures up to
700°F are possible.

T-008

Tapsell, H.J.

Pipe Flange Research Committee, Second Report
Pro<:. Instn. Mech. Engrs., London, V. 141, pp. 433-
71, and V. 142, p. 397, 1939

Research has continued to follow the original program
with one addition: the relating study of creep relaxa-
tion of model flanges. The present report deals with
the following sections of work: an investigation of
conditions on the joint under which tighmess is main-
tained at room temperature; investigation of behavior

:of compressed asbestos packing material; the com-
pletion of the examination of the properties of the
materials used in the bolt assembly tests; experiments
on full-scale bolted flange joints under conditions of
high temperature and pressure; and creep relaxation
tests on model flanges.
_urves, drawings, data tables.

T-009

Taschenberg, E.J., and Pennington, J.W.
Piston Rings For Hydraulics
App. Hydraulics, V. 8, pp. 67-70, 120, Nov. 1955

Basic information on the development of metallic seal-
ing rings. Effective use of the proper sealing ring also
requires consideration of d/_nensions and finishes of the

hydraulic cylinders and pistons.
Most commonly used ring material is a high grade cast

iron, For applications where lubrication is poor or
certain corrosive conditions exist, bronze rings are fre-
quently used. For high temperature applications,
stainless steel, Ni-Resist or a high grade chromium,
cast iron is indicated.
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T-010

Taschenberg, E.J.
Evaluation Of Design And Materials For High Speed-
High Temperature Shaft Seals For Turbojet Engine

lications
C Tech. Report 56-267, ASTIA Document No.

ADI10636 (65 pp.), May I956

A large number of materials were investigated to
determine those having promising wear characteristics
at room temperature and at high temperature. Shaft
seal design was reviewed with respect to the adapta-
bility of such new materials to the several designs
incorporating these materials.
Design and construction of seals to operate at 200 psi,
1,000°F, and 30,000 rpm.

T-011

Taschenberg, E., and Pearson, W.
Circumferential Seals

Machine Design, The Seals Book, pp. 48-50, Jan.

19, 1961

Circumferential seals are high performance, low
leakage, contact type seals for use in critical ap-

plications. Undergoing high-velocity rubbing at
their primary seal surfaces, the seals offer a high
order of sealing ability and accommodate unlimited
relative axial motion between stationary and rotating
members.
Circumferential seals described are sophisticated ver-
sions of the reciprocating rod and piston seals.
Carbon is the commonly used material.
Compressible fluids are most commonly used with
these seals.
Upper limit IO00°F.

T-012

Taylor, G.I.
Stability Of A Viscous Liquid Contained Between Two
Rotating Cylinders
Ph{1. Trans. Royal SOC., London, Series A, V. 223,
pp. 289-343, 1923

First a review of previous work in flow stability by
ten authorities. From general equations representing
symmetrical disturbances for the case of incompres-
sible flow between two ratating cylinders, a stability
criterion is developed. Extensive experimental re-
sults, and pictures of turbulent flow conditions are
presented.

T-013 T

Taylor, G.I.
Fluid Friction Between Rotating Cylinders
Proc. Roya/Soc. of London, Series A, V. 157, pp.

546-564, 1936

Torque measurements were made for two general cases
of concentric rotating cylinders: inner cylinder
rotating with outer cylinder fixed and outer cylinder
rotating with inner cylinde* fixed. Critical speeds
were lower for the first case. Several fluids were
used, and the diameter of the inner cylinder was
varied.

T-014 T

Taylor, G.I., Saffman, P.G.
The Effects Of The Compressibility At Low Reynolds
Number
Jnl. Aero. Sci., V. 24, No. 8, pp. 553-562, Aug.
1957

The authors are concerned chiefly with explaining
the results and disproving the hypothesis of Reiner,
who noted a positive pressure of 0. S atmosphere at
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the center of two smooth discs with one disc rotating
at 7000 rpm with near zero clearance. Reiner stated
this pressure was due to non-Newtonian properties of
air. Authors believe the pressure must be due to
longitudinal vibration, errors in perpendicularity of
either axis to the rotating plane, or roughness. Ex-
periments which support their conclusions are des-
Cribed.

T-015 T
Taylor, I.
Seal-Oil Systems For Refinery Centrifugal Pumps
Petroleum Ftefinery, V. 22, No. 3, pp. 68-72,
March 1943

Reviews various methods whereby an individual pump
is sealed, and discusses briefly the ways in which
problems are overcome.

T-016 T

Taylor, I.
Alkylation Unit Pumping
Petroleum Refinery, V. 23, No. 8, pp. 283-289,

August 1944

This article discusses the pumping problems of alkTla-
tion units in general, and the shaft sealing problems in

particular.
Single mechanical seals are recommended for light
hydrocarbons_ packings or double mechanical seals,
seals for concentrated acids. Double mechanical
seals for mixtures of acids and hydrocarbons.

T-017

Teucherp S.
Cylinder Head Gasket
Automobile Eng., V. 52, pp. 298-303, Aug. 1962

T-018

Thayer, H.H.
Packing And Gaskets For Shipbuilding Purposes
Marine Engineering, V. 27, pp. 720-2, Nov. 1922

Packing of moving parts: assembled metallic pack-
ings; metallic packings, misc. j soft packing.
Packing of stationary parts, gaskets, metallic_
compressed asbestos fibre; woven asbestos cloth; rub-
ber_ rubber compositions; wood fiber.
Boiler gaskets: misc. packings, canvas, corset lacing,
tar felt, cup leather, paste jointings.

T-019

Thomson, J.L.
Packed Glands For High Pressures: An Analysis Of
Fundamentals

Institution df Mechanical Engineers, Proc., V. 172,
pp. 471-486, 1958

Recognizing the uncertain:manner in which a seal is
effected in a packed gland, and the numerous factors

: involved, the development of even an approximate
theory is indicated.

T -020 T

Thomson, J.L.
A Theory Of Sealing With Particular Reference To
The Packed Stuffing Box
Int. Conf. on Fluid Sealing, Paper B1, British Hydro-
mechanics Research Assn., Harlow, Essex, England,
April 17-19, 1961

After making the assumption that the relationship
between the contact stress and pressure gradient in the

stuffing-box seal islinear, itisshown that contact
stressincreases exponentially and fluid pressure de-
creases exponentially with distance. With modifica-
tion, the same principld isapplied to the O-ring seal.
The influence of contact stresson wear and friction

isthen considered.



T-021

Thomson, W. E.
High Turbine Vacuum By Attention To Packing
Elect_icaIWorld, V. 80, p. 490, Sept. 2, 1922

Discussion of methods of obtaining good vacuum:
l) Attention to the carbon packings - primary c_use

of low vacuum,

il Turbine startingprocedure,
Look for air leaks in turbine casing,

Check carbon packing spring.

T-022

Thoren, T.R.
Sealing Aviation Fuel System Equipment
Mech. Engng., V. 66, pp. 663-667, Oct. 1944

Synthetic rubber seals satisfactoryfor sealing aviation
fuel-system equipment. Introduction of aromatic
blended aviation fuels and requirements of operation
down to -65°F required alterationof seals, both in
construction and rubber composition.

Manufacturers of aviation fuel-system equipment have
made extensive programs of testingto evolve seals now
in construction. Paper covers these, specifically for
fuel booster pumps, selector cocks, and engine driven

pumps.

T-023

Thorn, F.C.
Gaskets

Ind. G Engng. Chem., V. 28, pp. 164-170, Feb. 1936

An attempt is made to classify gasketed joints by types,
and to indicate the materials and construction employed
in modern gaskets for various types of joint and for the
various fluids handled through these Joints.

T-024
Thorn, F.C.
Packing Centrifugal Pump
Indus. 8 Eng. Chem'., V. 31, pp. 929-33, Aug. 1939

Attempt made to present case of packing manufacturer|
although remarks are applicable primarily to centrifugal
pump, many of them are equally true of rotary dis-
placement and turbo pumps, and to other stuffing box
applications involving rotary shafts. Drawing showing
various packings.

T-025
Thorn, F.C.

Performance Of Centrifugal Pump Packing
Power Plant Engng., V. 45, pp. 80-81, Sept. 1941,
pp. 67-69, Oct. 1941

Power plant operator has two ideals in mind, no
leakage and no friction. Article covers test methods
devised for determining quantitatively what the

balance between these two factors should be as applied
to centrifugal pumps.
Packing rings cut from braided asbestos coils, with
butt joints.

T-026
Thorn, F.C.
Sealability Ot Gasketing Materials On Smooth And

Wavy Flanges
ASTM Bul, No. 203, pp. 43-44, Dec. 1955

Results of tests on subject matter indicated for three
1/16" gasket materials_ red sheet, cork paper with
glue-glycerine binder, and compressed asbestos sheet.

T-027
Thorness, R.B., Nier, A.O.
All Metal Valve For Ultra-High Vacuum Use
Rev. Sci. Instrum. (U.S.A.), V. 32, No. 7, pp.
807-10, July 1961

A demountable solderless all-metal valve suitable for

ultra-high vacuum applications is described. A
gasketed stainless steel diaphragm transmits the motion.
One modification is useful for providing a straight path
for passage of a beam of particles or light between
chambers which it may be necessary to evacuate sepa-
rately. A group of valves, machined from a single
block may form a complete manifold. The basic
mechanism has also been employed for transmitting
motion in a high vacuum system; for example,
adjusting a slit.

T-028
Tilbe, H.E.
Operation Of A 1200 U. S. G. P.M. Shaft Seal Pump
At 1050 PSIA And 500°F
RSSCAP10 Tech. Report, Canadian Gen. Elec. Co.,
Ltd. ,(17 pp.), Feb. 7, 1958

Data are presented of shaft seal performance during
the development period of a large shaft seal pump.

Pump design modifications necessary to obtain satis-
factory performance from seals are described. Total
leakage rates since pump modifications have averaged
1 imperial gallon per day per seal, Operation and
maintenance data of the seals is given.

T-029 B

Tipton, F.W.
Design Data For O-Rings And Similar Elastic Seals,
Part I

WADC Tech. Report 56-272, (104 pp., 15 fig., 12
tab}, Nov. 1956, (PB 121898)(Off. Tech. Ser.)

One of three reports describing work of Boeing Airplane
Company under U. S.A.F. contract to determine
relationship between physical properties of the seal
materials and behavior of the complete seal. No
definite relationship was found. The test related to
static, rotating and reciprocating shafts.

T-030 B

Tipton, F.W., Trepus, C.E., and others
Design Data For O-Rings And Similar Elastic Seals,
Part III

WADC Tech. Report 56-272, (88 pp., 39 fig., 19
tab), April 1958, (PB 131902)

One of three reports describing work of Boeing Airplane
Company under USAF Contract. Determine relation-
ship between physical properties of the seal materials
and behavior of the complete seal, but mo definite
relationship was found. The test related to static,

rotatlngand _eciprocating shafts.

T-031

Tipton, F.W.
Design Handbook For O-Rings And Similar Elastic Seals
WADC Tech. Report 59-428, (60 pp.), October 1959

A summation of work done under Air Force Contract

AF 33(616)-2867 and AF 33(616)-5722. It is pre-
sented in the form of a handbook covering the mecha-

_nism of O-ring sealing, the relation of physical pro-

perties to sealing, the effect of cavity configuration,
back-up rings and adverse mechanical conditions on
seal life, and the design of seals for specific systems.
It also contains test procedures gnd a bibliography of
published articles pertinent to O-ring seals.
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T-032
Tisch, R.E.
Friction Study Of Hydraulic Seals
WADC Tech. Rept. 55-228, June 1955

J

T-033
Todd, H.E., Miazga, J.F.
How To Compound Silicones For Seals
SAE Journal, V. 67, p. 106, June 1959

Brief discussions of compounds of 60-70 durometer
hardness, compounds containing precipitated silica as
a filler. Compounds with fumed silica fillers, diato-
maceous silica fillers, ditertiary butyl peroxide as the
best of catalysts for low compression, _nd the pro-
nounced effect of heat on virtually all the properties
of silicone rubber compounds.
Parts of paper No. 50V.

T-034
Todd, H.E., and /_fiazga, J.F.
Properties Of Silicone Rubber'For High Temperature
Static Seals
SAE Trans_:tious, V. 68, pp. 224-231, I960

Investigation of silicone rubber compounds for static
seal applications demonstrates the importance of
tests to evaluate these materials for specific properties
and at environmental temperatures which simulate
anticipated service requirements. Relationships

established between these properties and compound
composition; presented as guide for selection of
suitable materials for specific seal applications. Maxi-
mum temperature of 500°F indicated.

T-035

Toepel, R.R.
Designing Lip Seals For Long Service Life
SAE Journal, V. 70, p. 92, March 1962

Discussion of lip seal design for rotating shaftsfor
automatic transmission, particularly the two main
seals. Includes factors in design and application,

solving the OD problem, shaft requirements.

"T.-036

_'_6_fer, H., Amrein, R. L,
_'_lastic To Metal Vacuum Seal For Rotating Targets
_evtew of Scientific Instruments, V. 31, pp. 348-9,

March 1960

T-037 T

Tourret, R.
Notes On The Development Of Roots-Type Cabin
Superchargers
Royal Aircraft Establishment Tech. Note No. SME379,
October 1946

A seal described in this report, called a Rotol seal,
makes use of a v/scosity screw pump in conjunction
with a pair of labyrinth se_ls. The seal, which is of
the contactless type was virtually 100 percent oil
tight.

T-038

Towler, F.H.
Reciprocating Seals
The Engineer, V. 187, p. 229, February 25, 1949

Working conditions encountered by reciprocating seals

compared with those of rotary seals, the mechanism
of the automatic seal under static conditions of
motion and friction, packingless pistons, and J.F.
Stewartls shaft hydraulic seal for aircraft pumps.

Diagrams and figures.

T-039
Towler, F.H.
Reciprocating Seals
IME Proc., V. 160, pp. 536-540, 1949

Various types of reciprocating seals are discussed;
homo, leather, rubber, piston rings, and O-rings;

_- _. , •
conditions for proper operation.
Pressures from 500-10,000 lbs. per sq. inch are
indicated.

T-O40
Towlson, J.T.
Frict_nless Metallic Packing
Power, V. 70, p. 257, Aug. 13, 1929

Original packing box ground out, bronze rings
inserted. Precludes the possibility of the packing box
being a guide for the piston rod. Dispemes with _dl

kinds of adjustable packing and split rings.
Drawing is presented; assembly and operation dis-
cussed in detail. L

T-O4I

Tracy, H.
Improper Suction Piping Can Knock Out Mechanical
Se_ls In Short Order
Power, V. 106, pp. 160-1, July 1962

Poorly designed suction piping can do a lot of damage.
Example presented. Pump handling propane at i00°F.
Pressure differential of 285 psig.
Drawing and detailed description.

T-042
Tracy, H.E.
Select Best Pump Seal
Chem. Eng., V. 64, No. 4, pp. 239-254, April 1957

Centrifugtl pump leakage devices can be divided into
zero leakage types and controlled leakage techniques;
recommended methods for preventing or eliminating
leakage of hydrocarbons, water, chemical solutions,
molten metals, and liquid gases at various tempera-

tures and pressures; use of mechanical seals, throttle
bushing, floating rings, and canned pumps; mate-
rials of construction are discussed only as materials
are affected by pressure and temperature.

T-043

Treiber, K.L.
Hydraulic Problems Encountered During The Develop-

ment Of Corps Of Engineer Equipment
Proc. National Conference on Industrial Hydraulics,

V. 8, pp. 5-24, 1954

A detailed description of two mechanical seals used
on two stage and four stage portable pumps (In the
panel discussion by V.E. Vorhees).

T -044 B

Trepus, G.E.
Design Data For O-Rings And Similar Elastic Seals,
Part II

W.A.D.C. Tech. Report 56-272, (106 pp.), Sept. 1957

One of three reports describing work of Boeing Airplane

Company under U.S.A.F. contract to determine
relationship between physical properties of the seal
materials and behavior of the complete seal. No
definite relationship was found. The test related to
static, rotating and reciprocating shafts.
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T-045

Trepus, G.E., Roper, R.S., Hickman, W.R.
Design Data For O-Rings And Similar Elastic SeaLS
WADC-TR-56-272, Part IV

The advantages of labyrinth seals in high pressure and
high temperature applications are discussed. Charac-
teristics of this Wpe of seai in comparison with other
types are shown. This report lists !6 references.

Continuation of the study initiated under Air Force
Contract AF 33(616)2867. The purpose of this study
was to determine design criteria for O-rings, back-up
rings and other elastomertc seals.

T-046

Trepus, G.E., Roper, R.S., Hickman, W.R.
Design Data For O-Rings and Similar Elastic Seals
WADC Tech. Rept. 56-272, Part V

Continuation of a study initiated under Air Force
Contract AF 33(616)-5722. The purpose of this study
was to determine design criteria for O-rings, back-up
rings and other elastomeric seals.
Seals for use in cryogenic systems,
Effects of ozone on elastomeric seal materials,
Literature review of age control techniques,
Abstracts.

T-047

Trevoy, D.J., and Torpey, W.A.
Shaft Seal For Vacuum Apparatus
Anal. Chem., V. 24, p. 1382, 1952

A shaft seal is constructed of a 0. 081 in. drill rod
matched to a precision capillary tube of the same
nominal diameter.

T-048 B

Troyan, J.E.
Hints For Plant Start Up - Part III - Pumps, Compres-
sors, And Agitators

ChemicalEngineering, V. 68, pp. 91-4, May 1:1961

Typical problems arising from the use of mechanical

seals, with emphasis on lubrication, are discussed in
a part of the article.' The author also considers

stuffing boxes and packings.

T-049

Trummel, J.M.
Irradiation Test Of Static Buna - N O-Ring Seals
Oak Ridge National Lab. Tenn., CF-54-8-226

Contract W-7405-Eng-26, Aug. 25, 1954, Decl.
Feb. 20, 1956

The object of this test was to determine the life
expectancy of four groups of Buna-N O-ring oil seals
under gamma irradiation. These static seals were
used to seal Gulfspin 60 oil at 7Spsi pressure differen-
tial at about 125°F in a test arrangement placed in the
flux of low intensity testing reactor. Test results
noted.

T-050
Trutn0vsky, K.
Labyrinth Slits In Piston Engines (In German)
Forschung cud dem Gebiete des ingenieurwesens, V. 8,
pp. 131-43, May-June 19_7

Usual packings discussed and apparatus described for
investigating losses in new form of packing_ character-
istic size of labyrinth slit was modified to measure
influence of these modifications on lossesj example of
calculating losses in advance by means of formulas tor

flow in tube; advantages of labyrinth slits.

T-0S1 T

Trutnovsky, K.
Labyrinth Packing (In German)

VDI-Zeitschrift, V. 83, No. 29, pp. 857-858, July
22, 1939

T-0S2

Trutnovsky, K.
Design And Action Of Stuffing Boxes (In German)
VDI Zeit., V. 85, pp. 383-7, April 19, 1941

Causes of leakage; methods and means for eliminating
leakage are shown in schematic drawingsj special at-
tention paid to materials requt_ing no lubrication;
data on leakage and friction losses and packing dimen-
sions.

T-OS3 T
Trutnovsky, K.
Contactless Seals (In German)
VDI, Verlag, Berlin 1943, Published by authority of
the Alien Property Custodian Under License No. A828
by J.W. Edwards, (155 pp.), 1943

This book, which inclUdes 72 references, discusses
theory, design, and construction details of clearance
seals and labyrinth seals. This complete study of
contactless seals is the only book which has been
found entirely devoted to this subject. Dynamic seals
and buffered bushing seals are briefly discussed.

T-0S4 B

Trutnovsky, K. .
Research On Labyrinth Glands (In German)
D.I.Z., V. 101, No. 18, pp. 752-5, June 21, 1959

This paper summarizes recent work in Germany on
labyrinth seals as used in steam turbines. It appears
that little can be gained by using conical shaft discs
and housing grooves in axial seals. A simple arrange-
ment using radial discs and rectangular ones having a
depth, width and pitch of 3, 5.5, 8 mm gives a good
performance clearance of 0.38 ram.

T-055

Turnbull, A.H.
Vacuum Techniques For Beginners
A.E.R.E. -Rep. No. GR 752 - 23.8.51, (UK
Atomic Energy Research Establishment Report)

An introduction to vacuum technique written for the
engineer who wishes to familiarize himself with the
working principles and operating conditions of a
vacuum plant. The following subjects are covered:
rotary pumps, diffusion pumps, pump matching, types
of gas flow, vacuum measurements, vacuum compo-
nents, vacuum unions, shaft seals, vacuum flanges,
vacuum valves, vacuum grease, wa_, etc.

T-056 B

Tumbull, D.E.
The Sealing Action Of A Conventional Stuffing Box
British Hydromechanic Research Association, RR 592,
(16 pp., 16 fig.), July 1958

A brief review of previous work on the frictional
properties of various soft packings. Definitions are
suggested. Several non-dimeusionalparameters are
described. A choice is made of an approximation,to
the friction characteristics. Using this, the theoretical
axial pressure distribution along a packing is calculated.
Experimental data and analysis.
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T-057 B
Turnbull, D.E., Nau, B.S.
Some Effects Of The Elastic Deformation Of The
Sealing Rings Of A Mechanical Or Radial Face Seal
On Its Sealing Behavior
British Hydromechanic Research Association, RR 644,
(S pp., 9 fig.), Feb. 1960

This report examines the effect of elastic deformation
of the faces of a radial-face seal. It is shown that at
pressures of the order of 1000 lb/_q, in. the local
deformation is several times greater than the usual
thickness of the oil film and this is liable to give rise
to prohibitive leakage r_tes. A possible method of
overcoming this effect is described,

T-058 ' B
Turnbull, D.E., Nan, B. S,
A Simplified Analysis Of The Characteristics Of
Fabric-Rubber Seals For Reciprocating Shafts
British Hydromechanic Research Association, RR 64_,
(5 pp., 7 fig.), Feb. 1960

T-059
Turnbull, J.C.
Tension Stresses In Class Coatings And In Class-Metal

Seals In The Annealing Range
Amer. Ceram. Soc. Jour., V. 41, No. 9, pp. 372-
376, Sept. 1958

Strength of glass coatings applied to metals decreases
with time at temperatures in the lower annealing
range. This is caused by decrease in the volume
which glasses undergo. Tension Strains are thus ,
produced in directions parallel to Me surface. In
this temperature range, the production of tension i
stress due to density increase is partly offset by stress
release due to viscous flow. Significant tension
stresses of similar origin were observed to appear in
glass- metal seals during baking in the lower an-
nealing range.

T-o6o S
Turron, D,F.
Eliminate Trapped Oil To Increase Packing Life
Applied Hydraulics and Pneumatics, V. 11, No. 11,
pp. 101-2, Nov. 1958

Trapped oil between two seals back to back, can
result in poor packing performance.
Design precautions taken to prevent this.
Some common failings, and examples of wear.
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U-001
Ubbelohde, A.R.

EP_eroliti c Graphite
c.Rev , V.170, pp.91-92, Jan. 19, 1962

Has remarkable thermal, mechanical and elec-
trical properties. Because of the marked pre-
ferred orientation of crystallkes, there is
pronounced antistrophe in directions parallel and
perpendicular to the plane of deposition. Co-
deposition of carbon with other atoms, such as

boron, may extend even further the technical
applicability of these new pyrolitic materials.

U-002
Ullman, J.R.
Commercial Seals as Seats in a Bakeable Valve

Am. Vac. Soc., Trans. Eighth Nat. Vac. Sympos-
ium, Second International Congress, V.2, p.
1323, 1961

A simple bellows-sealed 3-in. valve is described
which is based on the commercially available
"Marman Conoseal" tube joint for the gate seat.
The appl/cation is evaluated and the va]ve operat-
ing characteristics are given for the test valve,
which gave leakage conductance of 10-6 to 10 "10
atm/cm3/sec for air.

U-003
Underwood, C.A. and Darnel1, I.R.

Gaskets and Packings and How to Use Them
Power Plant Eng., V.9.'/, pp.813-6, Aug. 15, 1923

Proper packings to be used on high and low pres-
sure steam reciprocating engine shafts; combina-
tions of duck, rubber and asbestos make good low
pressure packings.

U - 0 O4

U S. Aeronautical Board (with amendment 2 July,
1946)

dr_ulic Packing Rings (Backup)
40299, Off.Tech.$erv.,(9 pp.), May, 194,5

These back-up rings of leather are intended for
use with hydraulic O-rings operating at pressures
up to 8000 psi and at temperatures up to 71oc

(160OF). Materials and workman_ip, detail re-
quirements, methods of sampling, inspection and
test are specified.
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V-001
Van Heerden, P.J.
Metal Gaskets for Demountable Vacuum Systems
Rev.Sci.Instrum., V.26, No.12, pp. 1130-1, Dec.,
1959

Two different constructions of copper gasket seals
were investigated for a demountable vacuum system.
They were 5 1/2 inches in diameter, and for both a
leak rate lower than 10-6 mlcroliter/second could
be obtained.

V-002
Van Koppen, G.M.
A Metal Vacuum Valve
Appl.Sci. Research, B3, V.141, 1953

A 3-way valve with O-rings for all seals is de-
scribed. After 5000 revolutions, the O-rings did
not need replacement.

V-003
Van Wicklin, W.A.
Lincoln Power Steering Gear
National Conf. on Industrial Hydraulics, V.12,
pp. 67-82, Oct., 1958

Discussion on seal_,, po,,wer cylinder seals, cover
seals, abaft seals. D ring of 70 durometer syn-
thetic rubber. O-ring seal Brief general discus-
_on.

V-004 B
Vermes, G.
A Fluid Mechanics Approach to the Labyrinth Seal
Leakage Problem
Trans. A.S.M.E., V.83, pp.161-9, April, 1961

The paper describes investigations of labyrinth seals
carried out recently; derives new theoretical, and
semi-theoretical formulas for computation of the
leakage which agrees within 5 percent with the tegs
for three different types of seals; off design perform-
ance of the seals is treated theoretically ann experi-
mentally

V-005
Vermes, G.
Leakage Flow in Straight Labyrinth Seal, Nomo-

er, V.106, p. 62, January, 1982

This nomograph is based on "A fluid mechanics ap-
proach to t.Tmlabyrinth seal leakage problem, "
Transaction ASME-Journal of Engineers for Power,
April 1962.
It gives the leakage flow, lbs. per sec., of a seal
with N sealing points, spaced 5 inches apart, with
a radial clearance C. around a straight shaft.
Equations given.

V-006
Vermes, G. and Hahn, R.M.
New Approach to Labyrinth Seal Analysis
Anis-Chalmers Elec.Rev., V.25, No.4, pp. 24-25,
1960

Minimizing steam leakage through the shaft seals
of a turbine has provoked studies and investigations
for more than 50 years. Higher preuures andre-
duced space have aggravated tins problem, tt has
been found that fluid mechanics provides more pre-
cise solutiomt to seal problems, resulting in greater
gimplicity and increased seal efficiency. Approach

applicable to steam turbines, gas turbines, com-
pressors, blowers, etc.

V-007
Victor, J.B.
Gaskets: Their Functions, Application, and Design
Product Engng., V.1, pp. 274-275, 283, June,
1930

A 3-page article on various materials that are used
for gaskets such as paper, cork. rubber, asbestos,
corrugated metal and metal-enveloped asbestos;
their design and application.

V-008
Vieweg, Capt. W.V.R., Brown, F.W.
The Design of O-Ring Seals for Rockets
Tech. Memo. No.1046, U.S.Naval ord. Test Sta.,
China Lake, Calif., March 17, 1956

V-009
Vitale, 1. A.
Report on High Pressure Gasket Test
MIT Laboratory for Nuclear Science and Engineer-
ing Technical Report No. 1, (NP-1039) (7 pp.),
Feb. 1, 1947

A gasket arrangement suitable for high-pressure
work was deveIoped and tested as applied to a high-
pressure cloud chamber. A satisfactory gasket
scheme for this application must be as nearly leak-
proof as po_ble at 3000 psi, even when the initial
or tightening pressure is relaxed due to deflectiorb
be easily assembled, not require too close machin-
ing tolerances, and not be very position sensitive.
Ttie pump used was a standard hydraulic jack of

- 5-ton capacity.

V-010 T
Vogelpehl, G.
Contributions to the Knowledge of Bearing Friction
(In German)
VDI-Forschungsheft, No.386 (28 pp.), 1937

On the basis of experiments, the author concludes
that cavitation in a journal bearing is a function of
the clearance diameter rates, viscosity and shaft
speed. When the relative clearance is low, the
cavitation will occur at lower speeds. Oil cavita-
tion differs from water cavitation. Treated oil (de-

assed_ resuha in less cavitation. The observations
y the author may be of value in study of cavitation

and/or gas release in buffered bushing seals.

V-OIl
Yon Maur, J.D.
Use of Rubber Gaskets for Joint Making Purposes
American Gas Journal, V.140, pp.17-20, June,
1934

v-o12
Vuets, M.P.
Hydraulic Fracturing in the Groskneft Field
(MTWL: 832, 6 pp.) Order from OTS or ETC -
Trans. No 61-7380 (Trans,of Neftyano Khozyaistvo
(USSR), V. 34, pp. 22-24, 1956

Hydraulic teals, mineral oils, production petroleum.
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W-013 T
Ward, J.
Chart for Leakage in Labyrinth Packing
Engineering, V.128, p. 65, July 19, 1929

A formula is given wh/ch is commonly used in
Great Britain and the U.S. for calcu!ation of leak-
age through a steam turbine dpmmy piston or
labyrinth seal in which the cross-sectional area of
flow is constant. The author has developed a chart
for rapid evaluation.

W-014
Warring, R.H.
Felt Washer SeaLS
Power Transmission, V.28, No.308, pp. 698-99,
1957

W-015 B

Warring, R.H.
Metal O-Rings
Hydraulic Power Transmission, V.4, No.37, pp.
34-5, Jan,, 1958

W-016

Warring, R.H.
Dynamm Applications of D-Rings in Hydraulic
Services
H_0draulic Power Transmission, V.5, No.52, pp.

-253, April, 1959

Basically simple seal effective at fulfilling re-
quirements of dynamic operation, available in
wide range of materials for meeting specified me-
chanical requirements and for resistance to par-
ticular hydraulic fluids; grooves for rings may be
trapezoidal, V-shaped, or rectangular for static
seals; simple installation, excellent sealing char-
acteristics, and simple maintenance noted.

w- 017 T

Warring, R.H.
Hydraulic Seal Friction and Performance Factors
Design News, V.14, pp. 54-5"/, Nov. 9, 1959

A chart for estimating seal friction is included with
a discussion of seal friction and the variation of
friction coefficient with pressure.
This article is concerned only with tip seals.

W-018
Warring, R.H.
Evaluation of Frictional Losses with SeaLs
H_2draulic Power Transmission, V.5, No. 80, pp.

-775, Dec., 1959

Not all mechanical losses are due to simple rubbing
friction; extrusion of seal under working conditions
may produce severe wedging of flexible type seaLs
andpacking; chart enables determination of friction
force for el astomer seals by relating seal diameter,
pressure of system, and coefffcients of friction for
varying pressures. '_

W-019
Warschauv, D.M., Paul, W.
Unsupported Area High Pressure Seal
Rev.Sclen.Instr., V.28, No.l, p,62, Jan., 1057

Describes modification of the unsupported area
seal developed by P.W. Bridgeman
Neoprene rubber, optical plugs, Teflon, were used.

W-020
Wasbauer, A.M.
Improved Closures for Anti-Friction Bearings
Product Eng., V.4, pp. 418-9, Nov., 1933

Felt seals, metal sealingrings, labyrinths, grooves
and slingers used for sealing bearing housings.

W-021
Waters, E.O., Weatstrom, D,B., Williams, F.S.G.
Design of Bolted Flanged Connections
Mechanical Engineering, V.56, pp. "/38-8, Dec.,
1934

The authors are commenting on the important
phases of flange design with the hope that they may
cast light on some of the reasons that lie behind
various sections of rules and codes of the ASME,
API-ASME for pressure vessels. Areas covered are
gasket design, bolting design, and flange design.
Also presented is a table of contact pressure ratios.

W- 022
Waters, E.O., Weatgrom, D.B., and others
Bolted Flanged Connections; Formula for Stresses
ASMETrans., V.59, pp.161-169, April, 193"/

This paper outlines a revised analysis based on the
ring, tapered hub, and shell being considered as
three elastically coupled units loaded by a bolting
moment, a hydrostatic pressure, or a combination
of the two, Design formulas and charts are given
for the computation of stresses that are likely to be
critical, and their application is illustrated by
three problems taken from current commercial
practice.

W-023
Watson, A.
Stuffing Boxes Dispensed With on Enginesand Pumps
Instn. Mining Eng., Trans., V.25, 1_p.259-263,
1902-1903

A paper read before the Min. Inst.of Scotland, on
stuffing boxes without glands. Also abgrac.z of dis-
cusslon.

W-024
Watson, C.L., O'Neil, J.E.
Electronic Equipment pressurization System Study
PB 131713, Off.Tech.Serv. (302 pp.), Jan.. 1958

A study and evaluation of various pressurization
systems which might be employed to pressurize the
sealed containers and replenish the air lost from

t_ _,_,_ _ers through mechanical seals.

W-025 B
Webster, E.A.
The Evaluation of High Temperature Hydraulic
Seals
WADC Tech.Report SS-120 (96 pp., '71fig., 39
ref.), Jan., 1955

Report of an extensive testing program carried out
the Douglas Aircraft Company under Air Force
ntract with the object of developing high pres-

surepiston seaLs suitable for a temperature range
of -65°F to 300OF. The investigation covered
some dxty different types of seals and matetiaz,
including determinations of temperature limitations
of current O-ring seals and back-up rings. A bib-
liography of thirty-nine publications relating to
high-temperature seaLs is included.
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W-001
Wadey, W.G.
Standards for Vacuum Fittings
Vacuum, V.4, No.1, pp.53-67, Jan. 1954

A report on a sTstem of vacuum flanges sealed by
O-rings which Is being considered for presentation
to the American Standards Association by a com-
mittee of the teclmical society. The Committee
on Vacuum Techniques for adoption as an Ameri-
can Standard. Drawings and tables included,

W-002
Wagner, R.E.
These Gaskets Are Sprayed On
Product Engineering, V.28, pp.0{)-91, Oct.14, 1957

This new technique uses a standard rpetallizing
method to coat cover plates with alufninum. Type
1100 aluminum alloy built up to 0.0_2" thickness.
Re-use of joint limited to three or four times. De-
tails of preparation, application, and use are pre-
sented. Pictures included.

W-003
Wakefield, J.E.
Metallizing of Packing Areas
Welding Journal, V.28, pp.875-876, Sept., 1949

Procedures for rebuilding worn packing areas on
pump shafts, sleeves, rams, plunger, turbine
shafts, and other parts.

W-004
Wakeman, W.H.
Pacldng Piston Rods
Am. Mach., V.21, pp.465-6, June 23,1898

Gives points on the packing and oiling of piston rods.

W-005 T
Walker, J.E.
Shaft Sealing Means for Pumps
U.S. Patent 2,311, 641, Oct. 12, 1943

Seal for a suction lift centrifugal pump used to
pump fluids containing abrasive materials. The
sealing members are closely spaced synthetic rub-
ber parts which deform to allow passage of abras-
ives. A synthetic rubber jacket xs vulcanized to a
metal sleeve keyed to the shaft.

W-006
Walker, W.R.
Design Handbook for O-Rings and Similar Elastic
SeaLs
WADC Tech.Report 59-428, Part H (103 pp.),
April, 1961

Data presented herein is concerned with hydraulic
and pneumatic systems utilizing static and dynamic
type seals at temperatures exceeding 275OF and for
static applications at cryogenic temperatures.
Hydraulic systems; pneumatic systems; fuel seal
systems; vacuum seals; cryogenic systems seals;
aging and age control.

W-007
W alley, J.W.
Magnetic Seal for Rotating Shafts
AEfEngng., V.2, pp. 89-93, Mar./Apr., 1962

A flexible seal is formed by a membrane of iron
particles in oil, the iron particles being attracted
by a magnetic field between a rotating shaft and
its bearing housing. Advantages are absence of
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wear in the gland itself and ability to allow for
shaft displacement. Possible applications are
electrical machinery in mines and oil refineries,
gas and vacuum systerrag turbines, and gear boxes.

W-008 T
Walmsley, J.G., Ward, H.A.,Jr.
Mechanical Shaft Seals; Troubles and Trends
Petroleum Refiner, V.32, No.9, pp.203-206.
Sept., 1953

Description of the design operation, maintenance,
and cost of mechanical seals. The difference be-
tween balanced and unbalanced seals and the re-
lation of the seal loading to seal life is considered.

W-009 T
Walti, F.D.
The Oil-Free Reciprocating Compressor
Engineering, V.177, pp. 533-535, April 23, 1954

Describes the use of labyrinths to replace piston
ri_s in a reciprocating compressor. Leakage rates
which approach those of piston rings have been ob-
tained. The chief advantages are lack of oil con-
tamination of the compressed substance and low
friction losses. Labyrinth profiles are shown, and
experimental data correlating leakage rates. Clear-
ance gap, profile, length of seal. and initial pres-
sure are included.

W-010
Anon.
Prerequisites for the Study of Piston Ring Seals
PB-36533_ Off.Tech.serv., 40 pp.. Jan. 1941

Former improvements on gas sealing piston rings
were concerned mainly w,th materials and pro-
cessing. The construction shape in most cases is
determined by the square or rectangular cross-sec-
tion of the "Ramsbottomring." Previous skills com-
bined with new methods with consideration of sec-
ondary phenomena lead to correct evaluation of
piston ring seals. Photographs and diagrams are in-
cluded.

W-011 T
Wannier, G.H.
A Contribution to the Hydrodynamics of Lubrication
Quarterly of Applied Mathematics, V.8, No.l, pp.

• 1-32, April, 1950

Comparison between the Reynolds equation and
Stokes equation. The author suggests that the
formulas for load capacity and friction coefficient
developed in the paper have more rigor and gener-
ality than the normally used equations, but that
they may be of limited usefulness due to lack of
understanding of the low-pressure region of the bear-
ing. The author theorizes the possibility of reverse
flow in the divergent flow region.

W-012
Warburton, H.
White Metal Stuffing Box Rings
Mech. World. Y.ll0, pp. 173-5, Sept.12, I941

Packing material in stuffing boxes of steam engines,
steam pumps, fuel and other pumps, etc. must, to
function efficiently, be able to withstand varying
temperatures and pressures to which it is subjected
without becominghard and dry with consequent scor-
ing of rod; metallic packings for general and special
purposes are described.
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W-026
Webster, E.G. and Larkln, R.G.
Choosing Rubberllke Marerfals for Use With Syn-
thetic Hy&aulic Fluids
SAEJour., V.67, No.3, pp. 41-43, March, 1959

Factors In selection of basic gum or family of poly-
mers for seals and gaskets, flexible hose liners, nne
clamp cuddora and accumulator diaphragms in air-
craft applications; methods of prediclng material
compatibility with particular fluids are "dmtlarity
rule 't and "solubility parameter concept"; attributes
of three typical O-ring materials with regara to
hardness, ultimate tensile strength and compression
Set.

W-027
Webster, E.W,
Vacuum Tight Mechanisms
Electronic tmgng., V.17, pp.53-57, July, 1944

Typical joints allowing movement Include the
' 1simple cylindrical cone, Wilson s sliding sea, rub-

ber tubing and metallic bellows. Magnetic or
electromagnetic operation is best for many appli-
cations. Many practical notes are given.

W-028
Wehrse, E.
Glass-Sealing for Pressurized Cabins :
I_lienthal Ges. Luftfahrtforsch, p. 71, Report 129
Spec. Lib. Am. Trans. 3132 (24 pp.). V.3, No.8,
August, 1957

W-0'29 B
Weimer, H,, Gilbert, E.
Non-Lubrlcated Reciprocating Compressors, Part II-
Synthetic Carbon as _liding Contact Material and
Ira Industrial Application/(In German)
Verein Deutscher Ingenteure Zeittchrtft, V.101,
pp. 596-602, May 21, 1959

In many m_ects, the properties of synthetic carbon
differ fundamentally from those of metals employed
for sliding contact &aries. Consequently, there are
a number of vlewi_olnts that must be taken Into con-
sideration when designing synthetic e_bon machine
elements. Successful examples quotea.

W-030 B
Weitzel, D.H., Robbim, R.F., and others
Elastomers for Static Seah at Cryogenic Tempera-
tures
Paper D6; Proc. 6th Cryogenic EngineeringConfer-
ence, pp. "219-27, August, 1960

W-031
Weitzel, D.H. and others
Low Temperature Static Seals Using E1a_x)mers and
Pla_ic$
Review of Scientific Instruments, V.31, pp, 1360-1,
Dee., 1060

Demotmtable hlgh vmcuurn orhigh preJ_mre ttatlo
seal, for source at cryogenic temperatures can be
made firom common elutomers inch am natural rub-
her, nltrll¢ rubla_t, and Viton A, at well at from
high strength plates such at Myl_ and Nxlon.
Flanges must be designea to comp_ernent me. prop-
erties of the seal material. F2campiet, test tara,
and diseumlon l_e.sented.

W-032
WeBs. V.W.
FrequentCause of PackingFailure
Power Plant Eng., V.39, p. 352, June, 1935

Failure doe to the fact that the inside follower plate
Slid not properly grip the packing with the result that
when the leatherbecame wet and soft, friction of
the cylinder gradually stretched and pulled it out
from under the foltower plate.

W-033
Werkenthen, T.A., Swenson, A.D. and others
Sealing and Seal-Aging Properties of Rubber Gaskets
Rubber Age, V.56, pp. 389-896, Jan., 1945, pp.
513-8, Feb., 1945

Account of investigation of medium, soft, natural
and synthetic rubber gaskets for various types of
closures.(Bibllography)

W-034
Wertheim. F.E.
Gasketsand PackingforHydraulicPower
Heating-Piping.V.4. pp. 2_-3, March. 1932

Briefarticleand drawings.Advantages ofhydraulic
power;packing pistonfdrhydrauliccylinder;pipe
joints;designinga copper gasket;useof softiron
gasket;pipingshouldbe constrainedto avoidwhip.

W-035
Werthelm, F.E.
DesignlngCopper Gaskets for Hydraulic Piping
Headng-giplng, V.5, pp.88-9, February, 1933

Author-reader comments presented on previously
published article. Derivation of the Baumann form-
ula used in design of flanged joints is also given.
Table of data - Compression Tests of Sheet Copper,
Drawing.

W-036
Werthefm, F.E.
Holding Properties of Gaskets Studied
Heat, Piping & Air Cond., V.8, pp. 367-9, July,
1936
(Abstract translatfon of a German paper by E.Seibel
and others in Forsch. C-ebiete des hagen., V. 5, pp.
298-305, Nov.-Dec., 1934)

Investigation of holding properties of gaskets sub-
jected to steam heat; various gasket materials and
shapes.

W-037
Westbrock, A.J., CorneD, J.J.
Seals, Bofor$ 40 MM Gun, Recoil Cylinder Packing
Pin
PB 21685, Off. Tech. Serv. (28 pp.), March, 1944
(Chrysler Corp. Eng. Div., Tech. Rept. G-61806.12)

Results of tests made to compare the durability of
vartout sealing elements for the recoil cylinder pack-
ing ring of a Bofors 40 mm gun to determine which
type gives the b_st|ealinn _ quality in the range of
temp. from -40 F to 150 F. Seth of the original
design and material proved most satisfactory. Illus-
trations, graphs and tables are included.
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W-038
Wexler, A. and others
Low Temperature Gaskets
Review of Scientific Instruments, V.21, pp. 259-
60, March, 1950

Gold wire, 0.050 in. dia., sealed the copper con-
tainer.
Because of the general interest in the tightness of
the gasket when the seal Is exposed to suporfluid.

helium, the test method was elaborated so as to ae-
crease the lower limit to 5 x 10" micron liter/sec,
Details of this specific case presented.

W-039
Whalen, J.J.
Leakage and Elastic Characteristics of Compressed
Asbestos Sheet Packing
ASME Paper N58-SA-58, p.57, June 15-19, 1958

Variables investigated were bolt load, gasket
width, gasket thickness and flange surface finish.
Leakage data were correlated with respect to m-
value; it was found that m-value is not constant
and typical curves were derived from variousleak-
age pressures and area ratios; new design equations
derived to predict required total bolt area neces-
sary for joint tighmeu.

W-040
• Whalea, J.J.

How to Select The Right Gasket Material
Product Engineering, V.31, pp. 55-56, Oct. 8,
1960

Presents a 4-step procedure: (I) calculate total bolt
force applied to joint at time of imtallation; (2) se-
lect a material that will seat; (3) check the hydro-
static end force, and (4) specify the flange-surface
finish.
To follow this procedure, 5 tables are given of:
(1) pressure-temperature value for gasket materials;
(5) stress areas for flange bolts; (3) mlnlmurn seat-
ing stresses for typical gasket materials; (4) typical
gasket cross-sections, and (5) safety factors tot gas-
keted joints.

W-041
Whalen, J.J.
Select and Apply Gaskets Effectively
Chemical Engineering, V.69, No.5_0, pp.83-88,
Oct. 1, 1962

Some points to remember when specifying ga_eted
joints, with an emphasis on installation bolt force
and seating stress.
How to determine the suitability of gasket material,
compressed asbestos or metal gasket.
Gasket application; minimum stress for sealing; cal-
culating installation bolt force; gasketed joint an-
alysis; check points.

W-042 B
Whalley, E.
O-Ring Seals for Pressures of 10 Kilobars
J. Sci. Instrum., V.36, No.l, pp. 47-8;" Januar),,"
1959

Description of O-ring scab that have been used up
to I0 l_ilobars successfully. Drawings included.

W- 043
Wheeler, W.R., Carlson, M.A.
Ukra-High Vacuum Flanges
Transactions of the Vacuum Symposium, 1961

A study has been made of the performance charac-
teristics of four leading designs of all metal flanjge
seals. The aim was to determine which of the ae-
signs offered the best combination of performance.
reliability, convenience of use, and practical
manufacture. Data are presented on leak rate,
sealing life, take out to 880°C, resistance to me-
chanical damage, technique of use, and corollary
information. Analysis of the sealing mechanism
Is also presented to explain the differences in per-
formance.

W-044 T
Whipple, R.T.P.
Herringbone Pattern Thrust Bearing
Atomic Energy Research Establishment T/M29
(8 pp.), August 24. 1949

The bearing consistsof a plane circular disc or
ring rotatin_ about its axis parallel and slightly
separated fr_)m a stationary disc or ring on wh{ch
a set of grooves is arranged in a herringbone pat-
tern. The moving plate drags the fluidinto me
grooves and develops a pressure which reacts
againstthe axialload, thus forming a thrustbear-
Ing.

W-045 T
Whipple, R.T.P.
Theory of the Spiral Grooved Thrust Bearing with
Liquidor Gas Lubricant
Atomic Energy Research Establishment T/R625,
March 6, 1951

The stated object of this paper was to calculate
the thrust for the spiral groove thrust bearing and
to find the optimum shape of the grooves at low
speed. This type of bearing uses constant-depth
grooves cut into the surface of a circular plate to
generate, hydrodynamically, a thrust carrying
pressure distribution within the bearing.

W- 046
White, C.M. and Denny, D.F.
The Sealing Mechanism of Flexible Packings
Gt.Brit., Ministry of Supply, Scientific and
Technical Memorandum No.3-47, Jan., 1947

Tests made to show how pressure is distributed over
the surface of flexible packings and how they de-
form under pressure. Modifications to reduce ex-
trusion.

W- 047
White, J.C.
Why Gaskets Fail
Nat. Engr., V.49, pp. 166-'/, March, 1945

Analytical discussion of badc requirements of
tight gasket and some of the reasons why gaskets
fa21 in normal service; design details of rtn_ _as-
ket that remained tight for 12 years under dinicult
service conditions; unit pressures on fibrous and

ring gaskets; why fibrous gaskets leak.

W- 048
White, W.P.
Improvements In Or Relating To Sealed Joints
British Patent 896, 352, May 16, 1962

A sealed flanged joint is designed for use between
pipes of metah having different thermal expansion
coefficients.
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W-049 T
Whitefield, J.E.
Shaft Seal

" U.S, Pateat2.7_282, Jan. _4, 1956

A shaft seal which is converted into a labyrinth af-
ter installation. A hollow annular ring made of
soft metal (softer than the shaft) is press fitted into
the housing. The shaft has a circumferential Vee-
shaped ridge machined on it and fits through the
seaiwith small clearance. The hollow space in
the sealin_ ring is provided with a pressure fitting
and after mstallatibn the shaft is pressurized, forc-
ing the soft metal into the grooves and forming a
labyrinth seal.

W-050 T
Whitley, S., Williams, L.G.
The Gas-Lubricated Spiral-Groove Thrust Bearing
United Kingdom Atomic Energy Authority TG
Report 28 (iLD/CAXS3 pp.), 1959

An existing hydrodynamic theory of load-carrying
capacity is developed, and optimum values of the
four important groove variables are obtained.
Three mrust plates of outside diameters 5.55, 6.5
and 9.5 inches, respectively, are investigated ex-
perimentally, and the results are compared with
theory.

W-051

Whitley, S., and Williams, L.G.
Principles of Gas-Lubricated Shaft Seals
/our.Mechanical Engng. Science, V.4, pp.177-
187. lune, 1962

Four seal types for rotating shafts: hydrodyrtamlc
disc seal (based on the spiral-groove thrust plate),
hydrostatic disc seal (based on a hydrostatic full-
face thrust plate), hydrodynamic sleeve seal
(based on a hydrodynamic full journal bearing),
and hydrostat, c sleeve seal (based on a hydro-
static journal bearing).
Examples of each type for use on a 2 in. shaft at
9000 rpm with zero pressure in the sealed system.
Seals used to separate oil-lubricated bearings
from the atmosphere can also be used for sealing
a system containing gas at high pressure and tem-
perature, such as in a gas-cooled reactor.

W- 052
Wiest, E.N.
Metallic Stuffing Box Packing
Am. Mach.. V.19, p. 645,-/uly 2, 1896

A two-ring packing, illustrated and described,
with composition of alloy for such packing.

W-053 T
Wigg, R.E., Battle,N.
Improvements In Or Relating To Sealing Means
Great Britain Patent 834, 92_, publisheffMay 11,
1960

A modified design of the screw viscosity pump ar-
ranged to provide a shaft seal against leakage of
pressurized gas In conjunction with the self-align-
ing vtsco seal. Mechanical seals are provided
and arranged to become automatically effective
under low speeds and stationary conditions. Three
aeslgrls are s[lown.

W-054
Wigqotsky, V.W.
Silicone Rubber for geals, O-Rings and Gaskets
Design News, V.16, pp. 8-11, April 24, 1961

Good retentiod of elastomeric properties and
flexibility when exposed to temperatures of 500°F
constantly and up to 600°F intermittently; flexi-
bility without cracking when exposed to tempera-
tures as low as -130°F. Good immunity to water
and humidity, and little effect on phySical and
electrical ploperties by a variety of chemicals,
oils and fluids.

W-055 T
Wilcock, D.F,
Turbulence in High-Speed Journal Bearings
Trans.Amer.Soc.Mecl_Engrs., V.72, pp.825-
834, August, 1950

Measurements_ofoperatingcharacteristicsof
journal bearings up to high surface speeds have
revealed abnormalities beyond a certain critical
value. A rapid increase in hearing torque,
power loss, and oil film temperature occurs as
speed increases beyond the critical value, while
oil flow decreases below normal. These phe-
nomena are attributed to instability or turbulence
in beating oil film.

W-056
Wilkinson, H.N.
Seals for Roll Neck and Roller Table Bearings
Engineer, V.204, pp.409-415, Sept. 20, 1957

Problems discussed are pertinent to steel mill in-
stallations. This report covers special problems
involved and surveysthe various kindsof seals
available, their suitability and main requirements
for their efficient operation.
The Lip seal is dealt with in detail with tempera-
tures to 150°F and pressures of 30 lb.per sq.inch
being measured.

W-057 T
Wilkinson. S.C.W.
Development in the Use of Radial Face Mechan-
ical Seals for Gas Sealing Applications
Int. Conf. on Fluid Sealing, Paper C3 (7 pp.),
April1%19, 1961
British Hydromechanics Research Assn.. Harlow,
Essex, England

Outlines four years of progress. 1956-1960, in
gas sealing techniques by Crane Packing Ltd.
Early experimental investigation led to the design
of the main coolant gas circulator drive shaft seal
for a nuclear power station. Problem and its so-
lution of coolants covered.
The Hmiting conditions for gas seals have been
made as high as those for liquid seals.

W-058
Wilkinson,S.C.W.
Mechanical Seal Design
EngineeringMaterials and Design,V. 5, pp. 572-
576, 664-667, Aug.-sept., 1962

Radial face-type shaft seals. The following design
features are discussed: surfacefinish, mechanical
seal distortion, hydraulic face distortion, heat dis-
sipation paths, adequate cooling circulation, wetting
properties, fluid pressure relative to face loading,
seal balance, and solids in suspension.
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W-059 T
Williams, A.E.
Machined Carbon Products
Mechanical World, V.130, pp.107-09, August 3,
1951

This article describes some general features of two
uses of carbon products: mechanical seals, and
vanes for pumps and compressors.

W-060
Williams, B.:G
Mechanical Seals. L A Survey of Present Day Peso-
rice.
Chemical & Process Engineering, (I) V. 36, pp.'/3-
78, March, 1955; (lI) V.36, pp.124-126, April,
1955

I - Types and application. Graphs and diagrams.
II- Operation, maintenance, and applicatIbns.
Graphs and diagrams.

W-061
Williams, H.T.
Groovele._sO-Ring Vacuum Seal forBellJarsand
Other Demountable Components
Rev. Sci. Instr., V.26, p. 1207, 1955

A separate retaining plate for supporting an O-ring
at the bell jar sealts described which did not enter
into the vacuum seal but served u a backing to keep
the O-ring from being pushed into the vacuum sys-
tem while the proper O-ring compre_lon is main-
tained. Use of this modification did away wttla m&-
chined retaining grooves.

W-062
WilLis, W.W.
An All-Metal Sealing Joint
Missile Design and Development, V.4, pp. 18-19;
August, 1958 .

Describes Marman Conoseal joint and gives some
test data indicative of its performance.

W-068
Wilson, R.R.
Vacuum Tight Sliding Seal
Rev. Scientific Instruments, V.12, pp. 91-93,
Feb., 1941

The operation and construction of a vacuum-tight
sliding seal by means of which unlimited transla-
tional and rotational motion In vacuum can be ob-
tained is described. The seal is made by an approp-
riately distorted rubber gasket and a table has been
prepared which gives the dimensions of the gaskets
to be used for various sizes of sliding rods. Drawings
include d.

W-064
Wilson, W.H.
Blin_ Gasket
Heating & Piping, V.1, p. 85, May, 1929

The blind gasket, Its description and application. It
is common practice to cut It out of steelplate with
an ox)r-acetylene torch. The part projecting from
the disc, orhandle, must be narrow enough to pass
between the bolts, and readily identifies the pres-
ence of blind gasket

W- 065
Windenberg, D.F.
Master Charts for the Design of VesseLs Under Exter-
nal Pressures
PBL 85991. Off.Tech.serv., May, 1947 (Reprint
from Trans.of ASME, pp.345-351, May, 1947)

-140-

This paperpresents the theoretical equations under-
lying non-dimensional charts suitable for the design
of circular cyLindrical steel vessels under external
pressure. The methods used in constructing the chart
and their advantages and limitations are discussed.
It is shown also how the chart can be used for the de-
sign of pressure vesseLs constructed of non-ferrous
and Other materiaLs which have non-linear compres-
sive stress-strain curves.

W-066
Wingrove, T. R,
Packing a Compressor Piston
Ice &l_efrig., V.27, pp. 4-5, July, 1904

Discusses the wrong and right way of packing a rod.

W-06"[
Winkhau_, A.
Steam Loss in Labyrinth Packings (In German)
Zeit. des Ver. Deut. Lug., V.66, pp.804-807,
Aug. 26, 1922

Discussions based on tests.

W-068
Wirta, R.W.
Gold Gaskets for Process piping
G.E.Co., Hanford Atomic Products Operation,
R/chland, Wash. Contract W-31-109-eng-52,
HW-48480 (5 pp.), Feb. 14, 1957

Gold exhibits excellent physical gasketlng properties
on a 1-inch flange with pressures less than 90 psi.
Not suitable for use with stainless steel.

W-069
Wisander. D.W. and others
Wear and Friction of Filled Polytetrafluoroethylene
Compositions in Liquid Nitrogen
ASLE Trans., V.2. No.l, pp.58-66, April, 1959

Bearings and seals of mf_le power plants have to
work under extreme conditions and it is neceuag/to
Investigate materials at very low temperatures for
this purpose. Described are results of tests on PTFE
materiaLs of molded form and extruded form with
different fillers including carbon, graphite, glass,
metal and ceramic in concentrations up to 2_%.

W-070
Wisander, D.W., Hady, W.F., Johnson, R.L.
Friction Studies of Various MateriaLs in Liquid Ni-
trogen
NACA TN 4211, 1958

W-071
Wisander, D.W., and Johnson, R.L.
Wear and Friction of Impregnated Carbon Seal Ma-
teriaLs in Liquid Nitrogen and Hydrogen
N-85890, 1960 Cryogenic Eng.Conf., Boulder, Colo.
Advances in Cryogenic Engng., V.6, pp.210-218,
1960

Experimental wear and friction studies were conduct-
ed with a series of impregnated carbon materials
slidhg against metal surfaces in liquid nitrogen
(-320_F) and in liquid hydrogen (-423°F) at sliding
velocities to 12, 000 f/rain. These mechanical car-
bons have potential use in dynamic seals for these
fluids.
Data are presented for a basic carbon grade, com-
mercial impregnated carbons, various experimental
impregnants of basic mechanical carbons, and com-
mercial plastic matrix bodies.



w-072 B
Wizeman,K.C.
MetallicPacking:BestforGases
Power, V.102, No,8, pp.120-_, August, 1958

A description of fiaetallic packings in reciprocating
compressors, installation, lubrication, packing ma-
terial, the radially slit ring, split case, metallic
scraper rings.

W-073
Wolf, J.E. and Connelly, R.E.
Development of Seals for R9cket Engine Turbopufi_ps
ASLETrans., V.2, No.l, pp.25-31, 1959

Principle of liquid rocket engine with turbine driven
pumps and sealing problems involved; operating con-
ditions of typical turbopurhp seals and a11owabIe
static leakage rates; development of oxidizer, fuel,
impeller, hot gas, and oil seals; seal installation,
testing and development.

W-074 T
Wolfson, M.R.
Shoe Design and Material Studies for High Speed
Sliding Friction Applications at Snort
Navord, Report 5626, ASTIA Document No.AD-
206332, Aug. 27, 1958

Investigation of friction, wear, lubrication, ma-
terial selection, a_d component design for sledshoes
used at the Supersonic Naval Ordnance Research
Track. A mechanism of wear of unlubricated rubbing
surfaces postulates the formation of a molten film at
the contact area. Some limited data confirms the
validity of the theory.

W-075
Wood, D.F.
Rubber Boot Gas Seal Properties, Tests
Knolls Atomic Power Lab., Schenectady, N.Y.,
KAPL-M- EDL- 19 Contract W- 31-109-eng-52,
68 pp., June I, 1953

A series of tests was conducted for the purpose of
evaluating the properties of the rubber boot seal
used on the control drive shaft of a submarine.

W-076
Wood, D.F.
Rotating Plug Rotating Seal Test
Knolls Atomic Power Lab., Schenectady, N.Y.,
KAPL-M-EDL-190 Contract W-31-109-eng-52,
(35 pp.), Aug. 23, 1956

An investigation was conducted for the purpose of
developing a seal and determining the proper seal
lubricant to control the gas leakage from the $1G
reactor during operation of the rotating plunger. The
flow of diffusion gas, i.e., seal leakage, was in the
order of 0. 001 standard cubic feet perhour of hel-
ium at I0 psig. Plastilube No. 1 proved the most
satisfactory seal lubricant.

W-077
Wood, D.F.
O-Ring Tests; SlG/S2G
Knolls Atomic Power Lab., Schenectady, N.Y.,
KAPL-M-EDL-127 Contract W-31-109-eng-59,
(9.4 pp.), June 9.8,1957

An investigation was conducted to determine the op-
erating characteristics and limits and the optimum
use conditions of O-ring seal on the SlG/S2G control
plug shaft. Temperature range of 70°F to 150°F with
a pressure differential of 40 psig.

W-078
Wood, F.W., Jr
5 Important Gasket Materials
Prod.Engng., V.30, pp.93-95, Dec. 7, 1959

Quick-reference facts to aid selectlon among paste,
felt, cork, rubber, and metallic seals.

W-079 T
Wood, H.J.
Labyrinth Seal
U.S.Patent 2,781,210, February 12, 1957

A method of forming a labyrinth seal in a sul:mance
capable of plastic flow. A plate on the housing has
a bore linedwith a substance such as lead. The in-
wide diameter of the lining is slightly smaller than
the outside diameter of a circumferentially grooved
collar which is secured to the shaft, When the seal
plate is forced over the shaft collar, and the shaft is
subsequently rotated, frictional heating caused a
plastic flow of lining into the collar grooves, and
forms a labyrinth seal.

W-080
Wood, T.D.S.
Packings in PTFE Tolerate Rough Shafts
Engineering, V.188, p.887, Oct. 28, 1959

Chevron rings made of polytetrafluoroethylene for
packing the glands of high-pressure valves. Advan-
tages of these rings are low friction on valve
sp_'ndles, chemlcal inertness, and stability to 300°C.
Tests were made to determine the influence of
shaft surface finish on the wear rate of the rings, and
to compare the performance of machined and molded
rings. It was found that shaft roughness has no effect
on wear rate, except that initial friction and leakage
were high with very rough shafts. Also molded rings
wore less than machined rings.

W-081
Wood, T.H.
Mechanical Shaft Seals in Chemical Industry
Trans. Instr. Chem. Engrs.(London), V. 32, pp. 73-80,
1954

The design, operation, and materials of construc-
tion of mechanical seals for both balanced and un-
balanced types are presented. Working pressures
vary from _ x I0 "4 mm of Hg to 600 psi, and tem-
peratures from -90°1: to 600°F at speeds up to a
maximum of 6000 fpm.

W-082 B
Woodhouse, H.
Centrifugal Pump Packings and Seals, Part I, Pack-
ings and Glands
Petrol.Refin.,V.86, No.l, pp.163-6, Jan., 1957

The first article is devoted to construction features
and application of various types of stuffing boxes
and glands. The author describes how seals work
and shows why different types are required in differ-
ent cases.

W-083 B
Woodhouse, H.
Centrifugal Pump Packings and Seals, Part II, Pack-
ings
Petrol.Ref., V.36. No.% pp.173-7, Feb., 1957

This article indicates the various types of packing
that are used in stuffing boxes and contains a com-
prehensive guide for the selection of the correct
packings for the fluid being pumped.
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W- 084 B
Woodhouse, H.
Centrifugal Pump Packings and Seals, Part HI,
Mechanfc al SeaLs
Petrol.Refln., V.4, pp.207-11, April 1957

The third article discusses mechanical seals, where
they should be used, what types are available, and
how they ahould be handled.

W-085 B
Woodhouse, H.
Centrifugal Pufnp Packings and SeaLs, Part IV,
Mechanical SealMaintenance
PetroU_Refin., V.5, pp.243-6, May, 1957

Starting with a warning that mechanical seals
must be handled and fitted with great care, the
author demonstrates how to trace cause of seal
troubles, discusses where leakage is likely to oc-
cur, and then gives appropriate remedies for each
trouble.

W-086 B
Woodhouse, H.
Cent/frugal Pump Packings and seals, Part V,
Packing Maintenance
Petrol.gefin., V.6, pp.193-% June, 1957

In the last article in this series, the author at-
tributes the majority of stuffing box packing
troubles to faulty maintenance. The correct
procedure for repackirlg and maintainlngthe
gland is described, and a sensible trouble-shoot-
ing chart is given.

W-087
Woodhouse, H.
Know Facts About Pump Packing8 and $eaB
Pipe Line Industry, V.5, No.6, pp. 55-58, June,
1957; V. 7, No.l, pp. 56-59, July; No. 2, pp.
55-59, August; No. 3, pp.44-47, Sept.; No. 4,
pp. 58-62_Oct., 1957

Construction features, ir_allatlon, and mainten-
ance of packing boxes and glands, packings,
mechanical seals, mechanical seal maintenance
and packing maintenance for centrifugal pump6
used on large pipe line systems,

W-088 T
Woodrow. J.
Viscosity Plates- Flow and Loading
Atomic Energy Research Establi_ment, E/M (Spp._
Dec. 22, 1949

The radially inward flow between annular visces-
lty plates is investigated by methods of lubrication
theory. The flow rates and preuure distribution
are obtained for isothermal flow ofgu and for ln-
compremble fluid. The resultant f6rces on the
plate due to the radial flo% are worked out for the
same two cases. (Autbor)--

W-089 T
Wordsworth, D.V.
The Viscosity Plate Thrust 13earing
Atomic Energy Research F.stabltlhment, g/g _oy/,
OcWber, 1952

Part I reconsidered the theory pre_nted by Wh/pple,
indicating that the load carrying capacity of the
viscosity plate thrust bearing increased approximate-
ly linearly with speed. Considering aerodynamic

effects, substantially agree with Whipple. Part H
outlines the study of other p0ssible causes of ex-
perimentally observed dev,ations.

W-090
Wright, E.F.
Reclprocating Pump; Rod, Piston and Plunger
Packing
Power, V.91, pp. 346-8, May. 1947

Selected questions and an_rers that give practical
understanding of construction, operation, charac-
terigics, troubles and remedies (17 total). Photo-
graphs and drawings included.

W-091 T
Wright, R.
Mechanical Seals Eliminate Leakage and Simplify
Handling of Liquids
Ind, and Engng. Chem., V. 42, Supplement pp.
97A-98A, Aug., 1950

- A brief descriptive discussion of mechanical face
seals arid their relat/on to design is presented, and
,ome unique de_igm _e aho_m, - - ,--

., " ,

W-0_ , , - _: .
Wroble, W.R.
Des/gning Hydraullc,Cylinde=s for High _esmceg
Macli., _;'7. pp. 149-_2. Sept..l_fi0 _-

_3tltllnes a method for applying simple formulas
and new sealing principlds to high-pressure cyl-
inder designs.
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Yo001

Yarwood, J.

Isolation Valves for Vacuum S_stems
Vacuum, V.3, pp.398-410, october, 1953

The chief types of vacuum valves are classified and
reviewed. Requirements of vacuum valve are re-
viewed. Development of new and special service
valves described. Valves with rubber seals, valves
with silver chloride seals, valves with metal-to-

metal seals, valves for ultra-high _,acuum. Data,
drawings, and photos. References.

Y-O02
Yarwood, L

Symposium on Some Aspects of Vacuum Science
and Technology- London, January, 1962
Brit. J. AppI. Physics, V.13, No.7, pp. 301-5,
July, 1962 _r

1) Introduction; 2) Cryogenic pumping; 3) Molecu-
lar sieve pumping; 4) Ultra high vacuum| 5) Seals
and gaskets: wire gasket, the welded seal, Farkas
seal with coolant channel, kaife-edge gaskets;
6) Mass spectrometry; 7) Leak detector.
Gold wire, stainless steel, aluminum wire, Viton,

neoprene, diamond-_aped copper, etc.
Data and drawings.

Y-003

Young_ E.L.
Air-drying System for EBWR Turbine Seals
Nucleonics, V.15, No.4, pp. 105-106. April,
1957

How drying and moisture recovery system applied
to Experimental Boiling Water Reactor steam plant
at Argonne National Laboratory will prevent loss of
valuable moderator and escape of radioactivity to
atmosphere; system is automatic and remote con-
trolled; schematic diagram of type of seal de-
veloped for 5000-kw. turbine, and of drying and
moisture recovery system.

Y- 004

Young. J.R.
Vacuum Limits of Rubber O-Ring Joints
Rev.Sci. Instrum., V.29, No.0, pp. 795-6(Notes

Section), Sept., 1958

In this note, the author indicates that the limiting
pressure in many systems having neoprene rubber
O-rings is due to the liberation of butane from the
rubber.

(Rubber O-ring: _:x:10"6;to 1 x 10 -6 mm Hg for
3 days)

(Teflon O-ring: 5 x 10 -8 mm Hg for 24 hours)

Y-005

Young. J.R.

Cleaning Techniques for Rubber O-Rings Used In
Vacuum Systems
Rev.Sci. Instrum., V.30, No.4. p. 291 (Notes
Section), April, 1959

Rubber O-rings which are properly cleaned or, if
carefully handled not cleaned at all, do not limit
the vacuua obtainable under many conditions.
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Z-OOl
Zabrlskie,W. and Sternllcht,B'.
Labyrinth-Seal Leakage Analysis
Jour. Basic Engineering, ASME Trans., V, 81,
pp. 332-340, Sept,, 1-9,59

Study of fluid-flow aspect of gas leakage through
_raight-through labyrinth seals of type commonly
used in gu and steam turbines. Includes stag-
gered and u_aggered seals of the axial_ype.
Leakage calculatlon methods wlr/_In 20_ accuracy
are presented.

Z-002
Zotov, V.A.
Research on Helical Groove Seals
Russian Eng/neer/ng Journal (Translatlon of Ve_ -
nick Mashin (I_SSR), V.!O, pp. 3-_, October,
1959)

After examining the three components of the flow
past a helical groove or screw seal. the author
shows that the ratio of the pressure rise to the
product of the fluid viscosity and seal speed is
equal to a function of six geometrical quantities.
Some experimental results of a one-inch diam-
eter shaft with speeds up to 10,000 rpm and
preuures up to 710 Ibs/sq.in. are presented.

-145- Precedingpageblank



-146-



SUBJECT INDEX

I. K_S OF S_

Bushin 5 - Sleeve fitted with close clearance over a shaft or rod

A-011 A-036 A-199 A-201 B-058 B-080 B-081 B-084

B-091 B-120 B-121 C-028 C-076 D-008 E-O05 F-OI4

F-034 F-046 G-011 G-042 G-044 3-003 J-022 K-028

K-044 M-093 R-018 R-027 R-029 R-030 R-058 S-024

S-038 S-048 S-104 T-042 T-053 V-010 W-051

Caulking and In Place Sealing - Sealing by injecting a fluid into a cavity

B-123 J-027 P-006

Centrifugal Seal - The centrifugal force of a rotating rlng of fluld balances the forces

tending to cause leakage

A-II2 K-027 S-018 W-020

Diaphragm - Dividing membrane which spans the gap between two mechanical co_onents to prevent

interchange of a fluid between two separate areas or chambers

A-066 A-074 A-I07 A-201 C-026 F-043 1-009 K-050

M-035 M-103 M-II0 N-011 N-016 N-OI7 R-062 S-ll8

S-134 T-007 T-027 ',4-026

Face or Mechanical Axial Seal - Two flat sealing faces contacting at right angles to the axis of

rotationj with an axial force applied to cause the faces to
contact each other

General

A-201

Dynamic

A-094 A-120 A-127 A-138 A-174 A-186 A-217 A-230

A-231 B-028 B-030 B-059 B-072 B-073 B-074 B-097

B-101 B-If2 B-If3 B-128 B-129 C-002 C-038 C-053

C-073 C-075 D-009 D-024 ])-037 E-023 E-028 F-015

F-024 F-029 G-OO8 G-024 G-027 G-034 G-037 H-OI5

H-067 1-007 1-010 K-035 L-020 L-021 L-022 L.-023
L-036 M-OO5 M-O07 M-OI4 1,4-023 M-040 1,4-041 M-042

1,4-062 M-083 M-086 14-091 M-103 M-Ill N-003 N-005

N-006 P-O17 P-036 P-059 P-073 R-006 R-033 R-062

S-004 S-018 S-025 S-026 S-027 S_029 S-033 S-085

S-101 8-116 S-123 S-131 T-003 T-O05 T-042 T-048

W-024 W-053 W-058

In Aircraft Sealing

B-013 G-034 S-l15

In Bearing Sealing

B-120 F=034 G-008 G-041 - H-067 M-014 M-086 P-OI7

S-093

In Chemical Industry Sealing

A-128 A-230 D-015 D-044 C--O01 H-080 M-039 M-083

P-050 R-014 R-048 S-011 S-021 S-136 T-016 T-048

W-060 W-081 W-091
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KINDS OF SEALS, CONTID

In Compressors

A-198 C-075 G-034 0-007 P-042 S-027 S-036 S-050

T-048 W-059

In Hydraulic Equipment

A-217 1-006 S-028 S-I17 T-043

In Launch Vehicle Sealing

B-059 C-054 H-003

In Nuclear Plant Sealing

M-OI4 S-039 W-057

In Petroleum Industry

C-054 D-001 D-015 D-027 F-005 F-034 H-055 H-080

L-019 M-086 P-049 R-012 T-016 W-008 W-087

In Pressure Range 0 to I00 P.S.I.

A-009 A-186 A-212 B-130 C-054 E-021 L-048 0-005

0-007 P-043 S-033 S-I16 S-132 T-041 T-057 W-081

In Pressure Range 0 to 5000 P.S.I.

A-128 E-022 O-011 M-043 T-O03

In Pumps

A-094 A-123 A-140 A-217 B-059 B-102 B-f07 B-130

C-001 C-018 C-038 C-048 C-054 D-O01 D-012 D-015

E-021 G-001 G-O07 G-011 0-034 H-066 K-O05 M-022

M-083 N-024 N-025 0-007 R-012 R-013 S-021 S-027

S-003 S-039 S-047 S-084 S-133 T-003 T-Of6 T-042

T-043 T-048 W-059 W-084 W-085 W-087

In Turbine Sealing

B-013 B-059 M-OI4 S-036 S-115

In Vacuum Seallng

A-170 C-075 H-064 S-055 T-042 W-081

Static

C-006 F-024 H-064 H-079 K-035 L-021

M-Ill S-036 S-123 W-053

Freeze Seal -

M-062 M-083

Dynamic seal of a bushing type which also serves as a static seal by
solidification of the fluid in the clearance in the absence of friction due

to motion

A-155 A-156 B-O03 B-O04 C-037 C-079 C-080 C-081

H-046 S-006 S-127
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Gaskets - Piece of material which is clamped between static faces

A-O01
A-022 A-033 A-040 A-043 A-049 A-064 A-065 A-O66

A-078 A-081 A-082 A-IO0 A-IOI A-121 A-132 A-133

A-141 A-157 A-167 A- _2 .'%-177 A-18S A-201 A-210

A-224 B-046 B-065 B-070 B-098 B-106 B-108 C-030

C-O/V+ C-049 D-067 D-068 E-Of0 E-011 E-018 E-025

E-026 E-028 F-002 F-006 F-035 F-036 F-037 8-018

G-025 H-005 H-025 H-037 H-044 H-057 H-068 H-072

3-004 H-027 K-Of8 K-033 K-048 L-O01 L-O03 L-Of4

L-015 L-021 M-068 M-075 M-082 M-088 M-097 M-098

M-099 M-II2 N-O04 N-Of9 0-001 0-008 P-032 R-009

R-OIO R-OIl R-OI7 R-028 R-039 R-042 S-007 S-015

S-022 S-054 S-060 S-064 S-076 S-077 S-078 S-080

S-081 S-082 S-097 S-I08 T-Of8 T-023 T-026 U-O03

V-007 V-Oll W-O02 W-033 W-039 ,W-040 W-047 W-078

In Aircraft Sealing

A-078 A-088 A-221 G-O04 M-082 P-012 R-045 W-026

In Chemical Industry

A-If6 .,%.-215 1)-044 K-034

S-130 W-041

In Cryogenic Fluids

K-038 K-047 P-023 S- 107

H-081 L-038 L-045 R-042 S-046 S-094 W-038 Y-O02

In Electronic Equipment

A-008 A-221 A-241 F-013 H-019 H-020 M-011 M-082

In Hose and Pipe Connections

A-069 A-077 A-085 A-221

I<-048 M-060 P-OI4 P-033

W-035 W-036 W-068

In Hydraulic Equipment

A-O08 A-lOS B-047 C-017

S-089 W-026 W-034 W-035

D-O05 H-036 K-020 K-041

P-040 S-016 W-026 W-034

D-065 K-048 P-012 R-O17

In lnternai Combustion Engines

A-078 A-079 E-033 K-049 N-016 S-079 T-Of7

In Nuclear Plants

B-II5 K-010 K-050

In Petroleum lndustry

A-221 B-092 C-OIO D-066 F-O32 K-034 L-025 L-044

In Pressure Range 0 to I00 P.S.I.

.%-085 A-134 D-056 M-067

W-068

M-f07 P-Of4 S-016 S-I07

In Pressure Range 0 to 5000 P.S.I.

A-204 B-002 1-012 K-048 V-009
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In Pressure Range 0 to i0,000 P.S.I.

A-183 E-009 F-035 F-039

In Temperature Range -300 to 0°F

B-0io L-038 L-045 M-016

In Temperature Range -70 to 300°F

G-021 M-069

R-042 S-046

A-093 A-135 B-Of0 E-035

In Temperature Range 0 to lO00°F

K-048 W-054

A-204 B-002 B-010 D-056 G-021 H-060 M-OI6 R-047
R-064

In Vacuum Sealing

A-OI3 A-208 B-006 B-OI0 B-082 B-II6 B-f1? B-124

C-051 C-071 D-014 E-O02 E-031 F-033 F-041 G-013

G-035 H-036 H-060 H-064 H-074 H-081 E-031 K-051

L-004 L-050 M-Of0 M-016 N-022 P-024 P-040 .R-026

R-042 R-047 R-O64 S-094 S-IIO S-I13 T-027 W-063
V-O01 Y-002

In Valve Sealing

A-074 B-O06 K-051 L-050 M-If2 S-137 T-027

Hermetic Seal - A permanent seal by fusion or adhesion primarily for moisture and alr-tlghtness

B-ill K-053 L-011

_@byrlnth Seal - A device employing a tortuous leakage

stationary or rotating member

path, usually by fins on either the

A-007 A-018 A-030 A-036 A-059 A-063 A-073 A-f04

A-II2 A-lIT A-129 A-194 A-198 A=226 B-007 B-023

B-034 B-055 B-058 B-084 B-II2 B-120 B-129 C-038

C-075 C-076 D-020 D-055 D-069 E-007 E-032 F-O01

F-034 F-045 G-OI6 G-017 G-043 H-033 H-059 H-067

3-013 K-008 K-009 K-OIl K-036 K-044 L-009 L-047

M-018 M-019 M-046 M-093 M-102 P-013 P-021 P-044

P-056 R-044 R-063 S-012 S-024 S-038 S-088 S-093

S-101 S-120 S-128 T-037 T-050 T-053 T-054 V-O04

V-005 V-006 W-O09 W-013 W-020 W-049 W-067 W-079

Z-001

Lip or Radial Seal - Seal producing positive llne contact circumferentlally between the sealls
inside diameter and a shaft or a rod

A-007 A-080 A-II3 A-ll8 A-189 A-201 A-203 A-209

A-227 B-011 B-052 B-063 B-087 B-120 C-006 C-017

C-057 D-017 D-018 D-OI9 D-029 D-032 F-020 F-031

G=022 G-032 G-041 H-050 H-055 H-075 H-084 I-O01

1-003 1-006 1-009 3-002 3-007 3-008 J-009 3-011
M-048 M-106 P-O17 P-037 R-O04 R-034 R-062 S-057

S-058 S-070 S-093 S-103 S-I12 S-140 S-141 S-142

T-035 W-OI7 W-056

Magnetic Seal - A seal produced by applying a magnetic field to concentrate magnetic particles

suspended in the fluid

A-174 A-192 A-218 A-220 L-029 W-007
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Pac_in 8 or Stuffin$ Box - Deformable material compressed into a cavity surrounding a rod or
---_ a shaft

Static

A-040 A-065 A-074 A-091 A-105 A-135 A-If6 A-177

A-179 A-228 B-049 B-099 C-006 C-014 C-015 C=042

B-076 F-002 F-028 G-009 G=029 H-051 H-054 H-058

J-002 K-034 K-050 L-050 L-021 M-010 M-067 M-068

M-092 N-OI6 R-017 S-089 S-135 T-O08 T-OI8 U-O03

W-034 W-039

Dynamic

A-016 A-018 A-019 A-023 A-031 A-038 A-045 A-050

A-052 A-054 A=059 A-071 A-072 A-084 A-I07 A-148

A-182 A-227 A-237 B-026 B-028 B-040 B-041 B-072

B-074 B=109 B-127 B-129 C-002 C-026 C-031 C-032

C-066 D-023 D-025 D-028 D-030 D-031 D-039 D-040

D-047 D-050 D-051 I)-052 D-063 E-005 E-019 E-025

E-026 F-O02 F-Of9 F-022 F-029 G-022 G-037 G-039

H-O08 H-OI4 H-OI6 H-039 H-040 H-042 H-051 H-052

H-063 H-068 H-070 1-013 J-012 H-OI8 J-021 K-O06

I<-032 K-033 K-036 K-037 L-020 L-021 L-034 L-040

M-O01 M-006 M-018 M-024 M-028 M-031 M-033 M-038

M-045 M-068 M-089 M-094 M-I02 M-I05 N-001 N-008

N-009 N-OI8 0-002 0-009 P-018 P-036 R-001 R-031

R-036 R-037 S-O09 S-010 S-032 S-037 S-042 S-065

S-069 S-088 S-095 S-129 T-019 T-020 T-040 T-051

T-052 T-053 T-056 W-004 W-018 W-032 W-039 W-046

W-052 W-067

In Aircraft Sealing

A-090 A-152 C-013 C-025 D-021 G-036 H-024

M-026 M-059 M-072 M-073 S-066 S-I06 T-038

K-022

In Automobile Sealing

A-179 A-222 C-006 G-032 R-043

In Bearing Sealing

A-047 A-051 A-099 A-I02 B-048 E-032 G-041
P-017

In Chemical Industry

A-056 A-061 A-128 B-027 B-071 B-075 C-027

D-043 I)-046 G-001 H-029 K-034 K-046 L-042

P-053 S-011 S-044 S-lll S-136 T-OI6 T-048

C-063

P-052

In Compressors

A-076 A-198 D-045

T-048 W-066 W-072

F-O03 M-078 M-f04 S-049 $-050

In Hose and Pipe Connections

A-053 C-003 F-016 H-024 W-034

In Torque Converters

G-032
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In Temperature Range 0 to 2000°F

A-097

In Hydraulic Equipment

A-026 A-039 A-060 A-090 A-091 A-099 A-105 A-143

A-150 A-152 A-176 A-179 A-217 B-O08 E-105 C-013

C-024 C-025 C-034 C-060 C-061 C-078 D-004 D-021

D-049 D-058 D-059 D-060 E-015 ¥-018 F-025 F-028

G-032 G-036 H-023 H-024 H-038 H-056 H-083 J-Of0

J-032 K-022 L-032 M-020 M-025 M-026 M-027 M-034
M-051 M-059 M-072 M-096 N-021 P-029 P-038 R-007

R-017 R-020 S-028 S-066 S-067 8-070 S-071 S-089

S-090 S-I06 S-I17 S-I18 S-135 T-O02 T-038 T-060

W-034

In Internal Combustion Engines

A-094 A-179 D-053 K-049

In Iron and Steel Industry

A-024 A-124 A-127 J-032

In LiquldMetal Sealing

G-Of4

In Munitions Sealing

¥-025 R-007 S-106 W-037

In Naval Ships

A-070 H-002 M-061 S-014

In Nuclear Plant

C-028 J-019

In Petroleum lndustry

A-047 A-108 A-203 B-048

P-030 P-037 P-038 P-049

W-082 W-087

In Pneumatic Equipment

A-032 A-152 A-176 B-042

H-038 H-083 M-025 N-027

T-060

In Pressure Range 0 to 100 P.S.L

C-042 C-060 K-O03 L-046

In Pressure Range 0 to 5000 P.S.I.

A-058 A-126 A-128 B-105

S-066

R-065

M-109

T-018

D-027
S-061

C-013

P-030

M-032

H-023

T-050

P-017

F-005

S-114

C-034

R-007

M-067

H-024

D=004

R-017

Z-012

M-029

W-Of2

F-025

T-O02

M-093
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In Pressure Range 0 to 10,000 P.S.I.

A-171 B-061 B-089 B-099 B-103 O-012 J-023 L-O07
H-030 8-019 S-068 S-lll

In Pumps

A-026 A-032 A-042 A-076 A-087 A-089 A-094 A-108

A-122 A-140 A-217 B-061 B=O75 B-133 B-134 C-O01

C-003 C-028 C-042 C-048 C-065 D-011 D-043 D-045

E-Of5 F-003 G-001 G-014 }I-029 H-065 H-066 1-002

J-001 J-023 K-003 K-004 K-005 K-026 IP037 L-041
L-042 IP046 M-020 M-076 M-109 N-021 N-023 P-041

P-052 P-053 P-057 R-065 S-031 S-043 S-061 S-I14

T-016 T-024 T!025 T-038 T-048 W-003 W-012 W-023

W-082 W-083 W-084 W-085 W-086 'W-087 W-090

In Railway Vehlcles

A-017 A-020 A-025 A-027 A-029 A-032 A-037 A-046
B-131 C-022 C-052 K-023 P-058 R-038

In Steam Englnes

A-026 A-034 D-048 H-O02 H-O09 J-022 M-066 U-O03

N-012

In Temperature Range -70 to 300°F

Ring

A-135 E-034 M-032

In Temperature Range 0 to lO00°F

S-066 W-037

A-075 E-001 H-083 K-046 H-030 H-093 S-019

In Gas and Steam Turbines

A-030 A-036 A-044 A-If4 B-007 B-126 C-028 I)-002

F-O01 G-043 14-002 M-093 N-027 P-013 P-026 P-044

P-045 R-027 R-049 S-024 T-021 W-003 W-013

In Vacuum Sealing

A-058 R-O03 T-021

In Valve Sealing

A-017 A-026 A-027 A-028 A-067 A-074 A-090 A-122

A-125 A-232 B-039 B-071 C-003 C-028 C-052 C-060

C-078 D-OIl F-007 H-002 J-001 M-093 F-058 R-043

W-080

Seal - A positive contact seal whose primary component is an independent rlng-proportloned
element

Felt, Quad a Delta 2 X a or other cross sections of ring seals

General

G-O03

Dyna.Lic

D-027 G-022 T-054 V-O03 W-010 W-Of6
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Static

E-003 E-024 F-039 H-041 W-016 W-062

"0" Rinj_ - A ring seal with a circular cross section

A-OO5 A-Of5 A-II6 A-139 A-145 A-148 A-180

A-187 A-197 A-201 A-214 A-218 A-222 A-225

C-019 C-035 C-039 C-040 C-041 C-043 D-029

D-063 E-O03 E-004 E-D12 E-Of3 E-034 E-035

G-O08 G-OI5 G-022 X-Oil H-030 H-057 H-083

J-016 J-027 J-029 L-029 M-028 M-037 M-049

M-055 M-056 M-075 M-IO0 M-f08 N-026 O-OOl

P-047 R-O01 R-053 S-015 S-034 S-035 T-020

T-030 T-031 T-044 T-045 T-046 V-O03 W-006
W-054

In Aircraft Sealing

A-151 A-187 A-190 B-064

G-O03 H-024 M-059 M-072

R-053 S-125 S-126

In Cryogenic Fluids

C-025

M-073

C-039

P-O09
D-021

P-047

A-216 E-O03 E-014 H-030 H-052 T-046 W-D06

In Hydraulic Equipment

A-182

C-012

D-042

G-O05

J-OO2

M-052

P-OIO

T-029

W-025

F-048

R-018

A-091 A-143 A-153 A-165 A-169 A-176 A-190 A-215

B-O08 B-064 B-079 B-lOS B-II8 C-005 C-011 C-Ol7

C-024 C-025 C-039 C-045 C-060 D-021 D-035 D-062

E-014 F-018 Y-038 G-0O3 H-004 H-023 H-024 H-038

H-083 J-015 K-012 K-025 M-034 M-050 M-051 M-053

M-057 M-059 M-072 P-008 P-009 P-020 P-035 P-047

R-018 S-070 S-i18 S-124 S-125 S-126 S-135 U-O04

V-003 W-006 W-015 W-016 W-025

In Launch Vehicles

A-236 E-003 E-OI4 J-025 R-018 V-008

In Nuclear Plants

H-004 K-OIO P-001 W-077

In Petroleum Industry

D-027 D-035 F'048 J-028 P-030 S-099 T-049

In Pipe Connections

D-072

A-216 B-064 C-005 C-068

G-005 G-010 H-024 H-036

S-030 W-001

D-061

H-058

F-038

In Pneumatic Equipment

D-072

M-017

H-038A-160 A-176 B-064 C-036

P-030 W-O06

In Pressure Range O to IO0 P.S.I.

A-015 B-090 C-023 C-042 C-060 P-O01 T-049
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In Pressure Range 0 to 5000 P.S.I.

A-160 B-035 B-105 D-01O D-062 F-012 H-023 H-024
1-012 U-004

In Pressure Range 0 to I0,000 P.S.I.

A-130 B-001 D-O03 E-035 F-010 F-039 J-017 L-O07
P-008 P-015 T-039 W-042

In Pumps

A-163 C-042 D-O03 M-004 S-030

In Space Ship Sealing

A- 190 R-054

In Vacuum Sealing

A-013 B-015 D-061 G-010 G-013 H-030 _-036 H-058

H-064 K-O02 K-051 K-052 L_043 M-017 M-090 M-108

P-040 R-032 R-041 S-041 S-045 S-072 V-002 W-001

W-006 W-061 Y-O04 Y-005

In Valve Sealing

A-163 B-035 C-060 K-051 M-004 M-017 M-050 S-030
S-045 S-137 V-O02

Piston Ring - A one piece ring seal with a discontinuous circumference

Genera I

B-047

Dynamic

A-017 A-021 A-051 A-098 A-148 A-230 A-240 B-073

B-086 B-099 C-034 D-O03 D-038 D-048 D-063 F-Of7

E-026 F-027 F-050 G-023 H-O02 H-012 H-082 J-002
K-017 M-051 P-Of5 P-Of7 P-039 P-056 P-058 S-017

S-037 S-040 S-052 S-073 S-118 T-001 T-O09 T-038

T-039 W-O09 W-OlO W-025

Static

B-099 J-O04

Segmental Rings - A ring seal composed of several butting or interlocking segments

A-035 A-II4 A-201 A-226 B-020 B-097 B-120 B-121

C-046 C-075 D-027 D-058 3-021 K-027 P-032 R-Of8

R-027 S-038 S-040 T-011

'_" Ring - A ring seal having a '_" shaped cross section

A-095 A-146 A-147 A-176 B-047 C-023 C-024 C-056

D-027 D-032 D-058 F-018 F-027 G-Of8 G-022 G-036

H-070 3-002 M-027 M-034 S-070 S-073 $-090 T-002
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"V" Rink - A tin8 seal having e "V" shaped cross section.

A-041 A-125 A-176 A-214 A-216 B-045 B-047 C-023

C-024 D-058 D-063 E-024 E-032 F-O03 G-022 J-O02

J-032 M-026 M-O27 M-030 M-032 M-034 S-065 S-069

S-070 S-090 S-118 S-135 W-016 W-080

Special Sealing Concepts (Self sealing fuel tanks, injection seals, ceramic to

metal seals, etc.)

A-002 A-O03 A-147 A-171 A-181 A-230 B-001 B-009

B-036 B-050 B-057 B-089 B-090 B-099 B-II4 B-II7

B-125 C-051 D-003 D-062 E-O09 E-035 E-036 F-010

F-039 G-OI2 G-021 H-OI6 H-061 H-071 J-O17 J-023

J-025 K-027 L-007 L-027 L-033 L-034 L-045 M-O05

M-O07 M-069 M-074 M-075 N-O01 N-OO7 N-011 N-OI5

N-027 O-009 P-O08 P-OI5 P-034 R-OIO R-021 R-022

R-028 R-051 S-003 S-Of8 S-019 S-068 S-087 S-098

S-131 T-059 W-042 W-049 W-079

Screw Seal - A device comprising a threaded shaft rotating in a close clearance

plain bore (or plain shaft in threade_ bore), sometimes called visco-
seal or screw pump.

A-233 A-235 A-240 B-074 B-077 B-112 F-046 F-047

H-076 R-058 R-059 T-037 W-053 Z-O02
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Aging or Shelf Testing

A-012 A-134 A-149 A-154 C-031 E-OIl H-082 K-025

M-057 N-026 S-081 T-046 W-006 W-033

Back-up Rings - A washer type of reinforcement placed on the side of a packaging, rlng

seal, or similar seal opposite the sealing interface.

A-153 A-164 B-O01 B-057 B-105 D-042 F-O09 G-026

H-OIO H-011 H-023 J-O02 K-012 K-037 M-072 P-046

R-054 T-031 T-045 T-046 U-O04 W-025 W-061

Back Diffusion - in (Bushing, Screw, Labyrinth)

A-123 B-020 B-025 B-080 S-012 S-024

Balancing of Forces - The balancing of forces due to pressure on a face seal to

reduce contact pressure st the sealing interface.

C-046 F-024 G-008 H-015 H-066 H-077 K-035 L-048

M-022 M-023 M-042 M-043 M-095 N-003 N-005 R-012

R-O14 R-048 S-037 S-049 S-050 S-i17 S-i18 W-008

W-058 W-081 W-088

Bellow.=_s- Used alone or as a component of another seal in static or llmlted motion
application.

A-077 A-082 A-106 A-107 A-109 A-137 B-059 B-069

C-020 E-028 H-013 H-073 K-002 L-021 M-013 M-036

M-103 R-018 R-062 S-006 S-033 S-I16 S-I18 T-003

U-O02 W-027

Cavitation

B-095 B-IO0 D-OI3 N-OIO V-OIO

Compatibility

Material - Fluid: The ability of a material to exist in intimate contact with a

fluid without detrimental chemical, bacterial, radiation, or

other effects.

A-O09 A-040 A-049 A-097 A-f03 A-126 A-127 A-158

A-192 A-206 A-215 B-031 B-052 B-067 B-071 C-001

C-027 C-029 C-041 D-053 D-068 E-015 E-034 G-022

H-018 H-020 H-069 H-075 H-082 3-027 K-033 K-035

K-047 L-014 L-039 M-024 M-041 M-082 M-088 M-IOI

M-I09 M-If3 0-004 P-012 P-037 P-045 P-053 P-056

R-017 S-002 S-013 S-021 S-052 S-081 S-107 S-108

S-141 S=142 T-046 W-016 W-026 W-054 W-080

Materlal-Fluid-Material: the ability of relative motion to exist at the sealing

interface in the presence of a seal material, fluid, and
meting material.

A-098 A-150 A-170 A-184 A-185 B-Of3 B-033 B-093

B-094 C-011 C-077 0-004 F-048 G-O02 G-O04 J-O15

K-025 K-046 L-017 M-106 P-038 R-033 S-025 S-043

S-044 S-071 S-092 S-112
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Chemical Properties

A-044 A-098 _-210 G-022

P-031 R-Of7 S-021 S-052

W-080

R-017 L-036 M-If3 0-009

S-I08 S-134 S-142 W-043

Endurance Testin_

A-O06 A-007 A-047 A-149 B-006 B-097 B-If5 C-009

C-033 C-038 C-065 D-017 D-034 G-019 G-036 H-029

1-013 J-009 J-027 K-033 L-O07 L-022 L-032 M-023

M-042 M-051 M-077 N-014 0-006 P-037 S-095 S-I14

T-031 T-049 T-060 V-002 W-008 W-037 W-043

Faces - Effect of face surface contours or other face characteristics on the

sealing capabilities.

A-174 A-231 B-101 C-054 F-022 G-011 G-020

L-022 L-033 M-091 N-O03 N-024 S-004 S-039
W-058

H-015

T-057

Flange Design

A-013 A-069 A-101 A-141 A-177 A-241 B-010

B-070 D-072 E-009 F-OI3 F-033 F-035 G-OI0

H-005 H-054 K-020 K-021 K-040 K-047 L-003

L-044 M-010 M-011 M-060 N-Of9 R-026 R-028

R-046 R-064 S-013 S-023 S-035 S-054 S-077

S-130 S-080 S-099 T-008 T-055 W-021 W-022
W-035 W-039 W-043

Flange Serrations

A-IUl B-010 C-066 F-033 K-041 M-010 S-ll0

B-062

G-029

L-O04

R-039

S-ll0

W-031

Floatlng Types - aeallng without dlrectly fastening the seal to any ocher

component. (excluding rlng seals)

A-199 B-058 B-080 B-081 B-084 B-103 C-028

G-011 G-044 H-067 M-051 M-075 M-093 R-007

S-131 T-042

E-O05

S-048

Friction

General Discussion

A-058 A-072 A-091 A-098 A-125 A-139 A-146 A-149

A-156 A-208 B-054 B-118 8-124 C-005 C-017 C-023

C-025 C-041 C-080 D-Of8 D-022 D-026 D-032 D-035

D-036 F-031 G-008 G-022 G-023 G-025 G-041 H-055

H-057 H-062 3-003 M-037 M-059 M-064 M-101 R-023

S-053 S-075 S-141 S-142 T-002 T-013 T-032 T-038

V-010 W-009 W-011 W-Of7 W-020 W-070 W-079 W-080

In Face Seals

B-129 G-008 _ G-041 H-055 1-010 K-035 L-036

M-043 N-005

M-042

In Lip Seals

B-129 W-O09 W-020 W-079
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Frictlon_ Cont'd

In Packings

A-046 A-058 A-060 A-061 A-072 A-091 A-125 A-237

B-041 B-129 C-025 D-023 D-053 G-022 G-041 L-032

M-059 T-002 T-025 T-038 T-040 T-052 T-056 W-Of8

W-032 W-080

Friction_ Torque or Tower Loss Due to Friction

A-126 A=209 B-O06 B-128 C-081 D-040 H-046 H-050
S-132 S-139 T-Of3 W-O55

Gas Sealing Applications

General

A-007 A-010 A-011 A-I09 A-If7 A-159 A-166 A-193

A-194 A-198 A-199 A-216 B-012 B-014 B-020 B-021

B-022 B-024 B-053 B-068 B-080 B-081 B-084 B-125

C-020 C-037 C-038 C-074 C-075 D-008 D-020 E-O08

E-030 F-OO3 F-O04 F-Of7 F-044 F-045 F-046 F-049

G-040 G-042 H-017 H-033 H-045 H-047 H-071 H-076

J-013 J-020 K-008 K-009 K-016 K-027 L-008 L-033

M-008 M!070 M-087 M-IIO N-Of6 0-006 P-005 P-022

P-025 P-028 P-030 P-055 R-029 R-030 R-052 S-003

S-012 S-O17 S-096 S-I04 S-120 T-007 T-055 U-O02

V-006 V-OIO W-007 W-OIO W-045 W-050 W-051 W-053

W-073 W-075 W-076 W-088 Z-001

In Gaskets

A-049 A-079 A-172 E-010 G-035 M-082 M-f07 N-016

T-017

In "O" Rings

A-130 A-216 C-011 G-O05 P-O01 P-030 P-035 S-041

In Packings

A-097 A-179 A-198 A-217 B-061 D-045 D-O46 F-O03

J-019 K-046 M-020 M-031 M-104 N-016 P-030 R-031

S-011 S-042 S-ill W-072

In Face Seals

A-198 A-217 A-231 B-013 B-059 C-038 C-054 C-073

C-075 D-O01 L-033 M-014 M-062 0-005 P-073 S-011

S-I15 S-I16 W-053 W-057

Heat Transfer - The ability of s seal to conduct heat and�or withstand thermal cycling.

A-103 A-149 B-075 C-076 D-006 D-OI8 D-039 D-053

E-001 G-031 H-077 K-007 K-015 L-028 M-043 M-082

M-084 M-096 S-086 S-052 S-079 T-033 W-055 W-058

W-079

Hydrostatic Type

A-069 A-104 A-224 G-O08 L-O03 L-026 W-022 W-051

-159-



= r,

SPECIFIC INTEREST AREAS IN SEALING, CONT'D

I_stalla_ion

A-O09 A-021 A-II8 A-176 B-042 S-107 C-011

C-050 C-065 D-OIl D-048 D-060 E-OI7 E-020

F-OI8 F-023 G-O02 G-O07 0-024 H-041 8-068

L-041 L-042 M-002 H-049 N-O08 P-Q23 P-O57

S-Of5 S-056 S-057 3-065 S-084 S-085 S-088

S-I03 S-108 T-O03 W-O16 W-041 W-049 W-072

W-087

Leakage

General Discussion

A-062 A-178 E-O08 H-022 J-031

L-049 M-046 ML047 M-049 R-057

Dynamic Seal Leakage

In Lip Seals

A-O07 B-119 D-OI7

In Face Seals

D-019 D-032

E-O07

B-055

G-O03

2-009

C-041

E-021
- L-022

3-007

_,,S-095
W-073

L-010

S-140

A-123 A-231 B-073 B-101 B-112 B-130 C-038 D-009

D-027 F-034 G-001 H-055 H-066 H-067 M-007 M-039

M-040 M-042 M-043 M-062 S-004 S-039 S-132 T-O03

T-042 T-057 W-024 W-053 W-085 W-091

In Labyrinth Seals

A-007 A-018 B-023 B-112 C-038 D-020 D-069 F-034

F-045 G-043 H-033 H-059 H-067 J-013 K-009 K-011

K-036 K-044 L-047 M-018 M-019 M-093 P-Of3 R-044

S-024 S-120 V-004 V-005 V-006 W-009 W-013 W-067

Z-001

In Packing or Stuffing Box

A-Of8 A-060 A-102 A-107 A-232 A-237 B-126 B-133

B-134 C-061 D-025 D-027 D-039 E-005 F-OI9 F-028

G-001 G-043 H-014 H=038 H-066 1-012 1-013 K-022

K-036 L-O07 L-037 M-018 M-072 M-073 M-093 N-027

P-013 P-030 P-057 R-003 R-031 S-024 S-042 S-114

T-021 T-025 T-052 W-013 W-039 W-067 W-080 W-085

In "0" Rings

1-012A-163 B-118 D-027

M-073 P-030

D-035 L-O07

In Dynamlc Seals in

_-o38

General

M-O72
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A-011 A-068 A-I07 A-136 A-137 A-156 A-233 B-OI4

B-025 B-054 B-066 B-O73 B-080 B-112 B-132 C-O09

D-027 D-032 D-034 E-O05 E-036 F-O09 F-034 G-026

G-030 H-O06 H-O07 H-Of7 H-021 H-035 H-046 H-047

H-077 1-012 K-027 K-042 K-044 L-O07 L-008 M-O07

M-013 M-093 N-015 N-027 P-007 P-030 P-055 S-005

S-024 S-i04 S-I19 T-028 T-042 U-002 W-O09 W-039

W-053 W-073 W-076 W-080
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SPECIFIC INTEREST AREAS IN SEALING, CONT'D
Leakage_.Con_'d

Static Seal Leakage

A-004 A-156 B-O09 B-049 B-062 B-If8 C-016 C-049

E-029 F-028 F-042 H-038 H-071 K-001 K-010 M-062

M-092 M-107 N-015 N-019 S-064 S-086 V-001 W-039

W-043 W-047 W-053

Leakage Test Techniques or Detection

A-014 E-033 H-034 H-064 K-010 K-036 P-027 S-064
Y-O02

Leakage by Molecular Diffusion or Permeation

B-043 B-077 D-O08 D-OI4 H-020 J-030 J-031 L-050

M-033 P-001 P-055 R-015 R-057 S-081 W-076

Leakage Testing Results

A-231 B-075 B-130 C-028 E-033 H-022 H-050 1-013
M-O09 M-016 S-015 T-042

Inverted Type - (Seal rotates with the/shaft)

A-035 A-080 D-039

Loading and Sealing Characteristics - The installation or loading requirements and

their influence upon seal life, wear, performance,
etc. (Degree of compression tolerances, etc.)

A-O06 A-033 A-069 A-223 B-039 B-lIB B-124 C-005

C-081 D-040 E-024 E-028 E-034 F-039 H-060 1-013

K-037 K-038 M-031 M-053 M-055 P-023 R-039 R-061

S-034 S-036 S-054 S-078 S-082 S-139 V-009 W-041
W-058

Lubrication

General

A-091 A-136 A-198 A-234 A-238 B-016 B-021 B-025

B-038 B-095 B-IO0 B-IIO B-If2 B-125 C-067 C-072

D-034 D-036 D-054 F-038 F-049 F-050 G-008 G-OIl

H-062 H-082 1-005 J-003 J-006 K-O07 K-028 L-024

L-026 L-029 L-033 M-005 M-032 M-055 M-063 M-070

M-113 0-003 P-002 P-025 P-051 R-023 R-029 R-030

S-051 S-I04 S-139 T-O06 T-012 T-013 W-011 W-045

N-050 W-051 W-055 W-074 W-076 W-088

In Lip Seals

B-063 F-031 J-007 J-O08

In Face Seals

A-198 B-II2 C-073 D-O01 D-009 F-029 G-O08 G-OIl

H-066 1-010 L-033 M-005 M-014 M-022 M-043 M-091

N-003 P-073 S-004 S-039 S-132 T-005 T-048 T-057

In Packings

A-091 A-198 C-063 C-065 F-029 H-066 M-O06 M-032
M-I04 P-041 S-095 T-048 W-O04 W-072
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Lubrication, Cont'd
Solid

A-028 A-052 A-053 A-085 A-098 A-239 B-035 B-041

B-061 B-093 C-067 E-O01 G-020 G-034 H-026 H-048

K-001 L-036 M-013 M-041 N-018 N-020 0-004 P°016

P-043 R-O08 R-062 S-061 S-138 T-O01 U-O01

Lubricant Materials

A-II9 A-184 A-239 B-055 B-056 B-IIO B-125 C-077

D-034 D-036 E-Of4 F-009 F-031 G-O04 G-028 H-010

H-066 H-080 R-065 K-012 K-015 K-016 K-022 K-025

K-035 L-017 L-029 L-042 M-095 M-006 M-032 M-042

M-058 M-065 P-028 P-037 P-039 R-060 S-025 S-033

S-071 T-013 V-012 W-076

Magnetic

A-217 E-022 R-001 W-007 W-027

Manufacturing Methods

A-O03 A-082 A-088 A-099 A-If0

A-237 B-085 B-Ill C-045 C-078

L-031 N-016 P-027 P-038 S-010

Material Properties - (Mechanical and Physical)

of Elastomers (Buna-N, GR-S, Butyl, etc.)

A-169 B-043 B-083 C-031 D-053

M-106 N-020 P-037 S-141

of Rubber (natural)

B-041 B-083 D-026 D-036 D-053

L-003 L-012 L-014 L-016 M-059

S-II2 S-134 S-141

of Rubber (synthetic)

A-093 A-134 A-143 A-154 A-158

B-083 D-071 H-020 L-014 L-OI6

P-031 S-124 W-054

of Plastics (nylon)

A-046 B-083 C-031 M-106 P-039

of Metals

A-f14

D-047

E-010

D-071
M-067

A-168

M-097

A'II7

G-019

F-048

H-051

M-094

A-169

M-098

A-118

H-084

K-012

K-022
N-026

A-185

0-0O4

A-006 A-040 A-046 A-101 A-121 A-172 A-204 B-071

C-053 E-027 G-006 G-029 G-031 H-014 H-028 H-073

L-003 L-036 M-012 M-036 M-060 M-064 N-020 0-009

S-002 S-013 S-074 S-086 S-i08 S-138 S-141 T-059

W-012 W-035 W-068

y
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Material Properties -(Mechanical and Physical) Cont'd

of Other Materials

A-005 A-049 A-069 A-082 A-093 A-098 A-IOI A-134

A-135 A-139 A-149 A-158 A-165 A-167 A-168 A-169

A-185 A-206 A-210 A-225 A-237 A-239 B-008 B-033

B-036 B-041 B-043 B-047 B-067 B-083 B-087 B-098

C-019 C-020 C-040 C-041 C-053 D-018 D-042 D-057

D-071 F-012 F-006 F-0i0 F-024 F-048 G-006 G-023

G-025 G-027 G-029 G-031 H-005 H-051 3-014 K-Of2

K-022 L-003 L-012 L-014 L-036 L-041 M-067 N-003

N-027 P-047 R-035 R-061 S-002 S-003 S-026 S-052

S-053 S-074 S-I08 S-138 T-004 T-008 T-029 T-030

T-031 T-044 T-057 T-059 U-001 W-026 W-037 W-039

W-046 W-054 W-068

Metallic

Gaskets

A-013 A-022 A-078 A-079 A-IO0 A-101 A-121 A-133

A-172 A-208 A-221 A-224 B-002 B-006 B-010 B-082

B-124 C-044 C-051 D-056 D-066 D-067 D-068 E-O02

F-033 G-OI3 _-025 H-036 H-060 K-018 K-031 K-041

K-050 L-O03 L-004 L-050 M-010 M-OIl M-099 N-004

P-014 P-024 R-026 R-047 R-064 S-013 S-016 S-079

S-llO T-027 V-007 W-034 W-035 W-038 W-041 W-064

W-068 W-078 Y-002

Piston Rings

D-048 P-015 P-058 S-037

Face Seals

A-174 B-028 H-079 M-103

General

A-O04 A-OI3 A-025 A-052 A-058

A-130 A-162 A-174 A-178 A-202

B-040 B-071 B-075 B-083 C-007

D-O07 D-046 D-048 D-072 E-027

F-028 G-O09 O-013 H-OI4 H-022

H-038 H-054 H-073 J-Of2 J-023

K-040 K-050 L-010 L-040 L-049

M-045 M-066 M-071 M-074 M-103

N-013 0-002 P-015 P-058 R-036

S-037 S-041 S-063 S-127 S-129

W-015 W-020 W-029 W-034 W-043

Y-O01

Molding

A-131

C-035

M-059

S-007

A-239

C-045

M-106

S-097

A-169

C-013

M-f12

S-126

A-020

D-071

N-017

S-138

A-125

E-O01

P-036

T-O01

A-067

A-207

C-051

F-O08
H-031

3-025

L-050

M-108

R-037

V-O02
W-052

B-O08

E-026

P-037

W-069

A-097

A-236

C-052

F-019

H-032

K-O06

M-010

N-O07

R-040

W-003

W-062

B-094

P-030

P-038

W-080

A-f03

B-028

C-080

F-026

H-036

K-023

M-020

N-OIl

R-053

W-012

W-072

C-029

J-027

P-041
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Pressure above 5000 P.S.I.

A-040 A-130 A-147 A-171 A-183 A-230 B-O01 B-036

B-050 B-057 B-089 B-099 B-f03 D-O03 g-o09 E-035

F-010 F-039 G-012 G-021 H-079 3-017 3-023 L-O07

L-016 M-030 M-069 N-015 P-008 P-OI5 S-019 S-068

S-111 T-039 W-042

Pressure Transmission: Piessure Gradients

A-018 A-128 B-045 C-081

H-017 K-008 M'038 M-102

W-046 W-088

Radiation Effects

D-031

P-013

D-040

T-020

H-O06
T-056

H-O07
W-045

A-188 B-053 B-098 B-106 H-004 K-015 N-020 T-049

Reciprocating Motion

General

A-058 A-072 A-083 A-147 A-148 A-217 A-220 B-028

B-029 B-030 B-050 B-073 E-088 B-If7 B-II9 C-034

C-057 D-003 D-027 D-032 D-034 D-064 F-003 F-011

G-028 1-009 1-012 J-004 J-022 J-023 J-024 K-044

M-048 N-027 R-052 S-089 S-I09 T-011 T-058 U-003

W-009 W-029

In "O" Rings

A-091 A-145 A-148 A-225

D-027 E-034 H-023 1-012

T-039 T-044

In Packings

B-079

M-055

C-025

S-034

C-042

T-029

D-003

T-030

A-025 A-026 A-038 A-051 A-058 A-072 A-076 A-091

A-099 A-179 A-217 B-028 B-042 B-061 C-025 C-034

C-042 C-052 C-063 C-066 D-027 D-048 E-034 F-003

F-028 H-002 H-009 H-023 _-012 Z-013 3-022 3-023

M-006 M-045 M-104 P-058 R-038 R-065 S-037 $-061

S-089 T-038 T-040 U-003 W-004 W-066 W-072 W-090

In Piston Rings

C-034

P-039
A-021 A-051 A-098 A-148 B-073

D-048 E-017 F-050 H-002 J-004

S-037 S-052 T-038 T-039 W-009

D-003

P-058

Reliability and Service Life

A-032 A-038 A-049 A-085 A-122 A-125 A-128

C-032 G-039 H-020 H-037 H-063 K-025 M-062

M-084 M-109 N-O10 R-002 S-052 T-035 W-043

D-038

S-017

A-195

M-077
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Selection

"0" Rings

A-201 A-005

S-015 S-135

A-160 F-018 H-038 3-029 M-034 M-056

Lip Seals

A-201 D-017 G-041 M-048 P-037 S-103

Face Seals

A-201 B-129 C-O01 D-015

M-062 P-036 R-O06 S-101

S-084 S-085

Packings

G-041 H-080 M-103 M-022

S-I15 s-If6 S-026 S-136

A-042 A-201 B-049 B-I09 B-129 C-O01

D-049 D-060 F-OI8 F-028 G-041 H-038

1-002 K-049 L-032 L-046 M-020 M-034

P-036 R-031 S-135 S-067 S-071 W-083

General

C-032

H-039

s-oo8

D-045

H-063

P-029

A-012 A-064 A-If9 A-137 A-149 A-166 A-172 A-201

A-210 B-060 B-070 B-081 B-I08 B-122 B-129 C-010

D-038 D-065 D-067 E-020 E-029 F-009 F-013 F-OI8

F-035 F-037 1-008 K-016 K-047 K-049 L-011 M-015

M-034 M-103 N-Of9 P-Of6 P-022 P-023 P-037 P-051

R-025 S-015 S-038 S-080 S-096 S-101 S-I02 S-135

T-034 W-026 W-040 W-041 W-074 W-078

Shaft Eccentricityt Misalighmsnt_ Whir!_ Vibration_ Whip

A-005 A-O09 A-038 A-051 A-136 B-016

C-063 D-O08 D-OI8 D-025 D-035 H-050

3-019 M-036 M-062 M-091 N-005 N-012

S-104 T-O05 W-007

B-069

H-077

S-040

Shaft Surface Finish and Hardness

B-072
1-005

S-048

A-004 A-005 A-015 A-091 A-107 A-120 A-121 A-174

A-209 B-035 B-I08 B-129 C-023 C-025 C-063 D-O03

D-009 D-Of7 D-Of8 D-026 E-020 E-027 F-010 G-019

G-023 G-026 G-028 H-041 H-055 H-075 H-077 J-010

J-011 J-023 K-O01 K-017 M-034 M-053 M-055 P-O08

S-026 S-036 S-068 S-I16 S-130 S-141 S-142 T-O09

W-039 W-040 W-058 W-080

Speed, High - (Greater than 4000 fpm)

A-009 A-166 A-212 B-005 B-030 B-091 B-097 C-046

C-054 E-021 E-022 F-034 F-047 G-027 G-034 M-003

M-023 M-052 M-053 0-005 P-022 R-031 R-034 R-048

S-033 S-053 S-058 S-060 S-075 S-122 T-003 T-010

W-051 W-055 W-071 W-074 W-081
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S_rlng Loaded Types

Face Seals

In Aircraft Sealing, Fuel Tanks, Airframes

B-013 H-079 5-115

in Launch Vehicle Sealing (Rockets, Missiles)

C-054 H-003

in Hydraulic Equipment Sealing

A-217 1-006 S-028 5-117 T-043

In vacuum Sealing

A-170 C-075 H-064 S-055 W-081

LIp Seals

B-120 F-020 G-032 G-041 H-055

S-093

Segmental Rings

A-035 B-120 C-075 D-027 S-040

"0" Rings

B-079 B-090 C-041 D-027 D-062

H-084

G-008

1-006

H-064 K-012

General

A-037 A-041 A-055 A-068 A-094 A-096 A-102 A-I07

A-If2 A-127 A-128 A-137 A-140 A-198 A-217 A-230

A-240 B-069 3-072 3-073 B-074 B-090 B-If2 B-120

C-001 C-002 C-038 C-048 C-066 C-075 D-027 D-043

D-044 D-062 E-001 E-020 F-O05 F-028 F-029 F-034

G-001 G-011 G-032 G-037 G-041 H-064 H-066 H-067

3-022 K-005 L-020 L-021 L-033 M-005 M-007 M-013

M-033 N-027 P-036 P-049 P-054 R-036 R-062 S-011

S-028 S-040 S-050 S-073 S-093 S-101 S-llO S-117

S-131 S-136 T-016 T-021 W-053 W-084 W-085 W-087

Standards in Sealing

A-048 A-074 A-095 A-229 B-122

L-003 M-015 M-061 0-001 S-009

T-023 W-001

Stresses in Seslln S Elements

A-O06 A-153 A-154 B-032

E-OIl F-048 H-055 K-021

M-056 M-f06 N-020 N-026

S-003 S-081 S-082 S-099

W-022 W-040 W-041 W-058

B-033

K-037

0-001

S-139

F-009

S-030

B-035

L-014

P-014

T-020

H-053
S-067

B-045

L-038

R-023

T-059

H-084
S-119

E-003

M-041

R-061

V-009
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Suspended Solids and Abrasives in Fluids

A-_!7 A-220 F-029 R-O01 J-011 L-036 N-023 N-024

N-_j_5 P-053 R-001 W-O05 W-007 W-009 W-058

Temper#_.vre Below -65°F

A-Of5 A-135 A-191 A-216 B-010 B-036 B-059 B-124

C-029 E-034 E-035 H-030 H-032 H-081 1-011 K-046

K-048 K-052 L-Of7 L-018 L-038 L-045 M-013 M-101

P-028 R-042 S-012 S-033 S-046 S-094 S-I16 T-046

W-006 W-030 W-038 W-054 W-070 W-071 W-081

Temperature
Above +i000 °F

A-015 A-097 A-133 A-202 A-204 A-205

B-097 B-124 B-125 C-007 C-053 E-024

G-031 H-060 H-082 M-O03 M-016 N-020

S-116

Testing, Speclficatlon_ Evaluation, Performance

of Lip Seals

A-207

F-017

O-006

B-057
G-027

S-053

A-If8 A-203 B-052 C-017 D-032 D-029 F-020 F-031

H-050 1-003 J-O08 J-Oll P-017 R-062 S-140 S-141

of Face Seals

A-231 B-072 B-074 B-097 C-053 C-054 C-038 D-O01
D-Of5 E-028 F-Of5 G-034 G-034 1-010 L-033 L-036

M-014 M-023 M-039 M-091 M-095 N-003 N-024 0-005

P-017 R-048 R-062 S-018 S-021 S-026 S-055 S-084

S-132 T-043 W-024 W-057

Packings or Stuffing Box

A-023 A-060 A-143 A-150 A-171 A-179 A-203 B-O26

B-047 B-072 B-O7_ B-075 B-103 B-105 C-003 C-024

D-025 D-028 D-039 D-040 D-045 D-063 F-Of9 F-025

G-014 G-029 G-036 H-024 H-054 H-056 K-037 K-050

M-038 M-059 M-072 N-027 P-017 P-030 P-046 R-O01

R-007 S-031 S-032 S-069 S-088 S-106 S-124 T-008

T-025 T-050 T-056 U-004 W-018 W-046 W-067 W-080

Gaskets

A-088 A-121 A-133 A-141 A-204 A-210 B-O02 B-046

B-047 B-082 B-106 C-017 C-044 D-056 E-028 E-033

G-004 H-O05 H-037 H-044 H-081 K-048 K-050 N-019

N-022 O-001 0-008 R-028 R-045 S-046 S-054 S-077

S-110 S-137 T-026 V-009

"0" Rings

A-143 A-153 A-160 A-169 A-187 A-216 B-064 B-079

B-090 B-lOS B-If8 C-017 C-023 C-024 C-068 D-029

D-062 D-063 E-013 0-005 G-015 H-024 K-025 L-029

M-052 M-053 M-059 M-072 N-026 O-O01 P-OO1 P-030

S-034 S-035 S-124 S-125 S-126 S-137 T-031 U-O04

W-025 W-077
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SPECIFIC INTEREST AREAS IN SEALING. CONT,D

Testing, Specification_ Evaluatlon I Performance_ Con_'d
of Bushings

A-199 B-081 B-091 D-O08 F-046 R-029 V-Of0

of Segmental Rings

A-226 B-097

of Freeze Seals

C-037 C-079 C-081 S-006 S-127

of Felt, Quad. Delta, X, or other Cross Sections of Rings

C-015 E-024 H-041 P-030 W-OIO W-062

of "V" Rings

A-041 A-216 C-023 D-063 E-024 S-069

of Piston Rings

B-086 D-063 K-017 S-073 T-009 W-009 W-010

Labyrinth Seals

A-226 C-038 D-020 D-069 E-007 R-033 H-059

K-011 S-088 S-120 T-037 T-050 V-O04 W-O09

of Hydraulic Equlp_nt, Sealing

A-149 A-154 A-158 A-161 A-164 A-216 B-047

B-056 B-085 '' C-007 C-008 C-024 C-058 C-059

F-027 G-002 G-019 G-036 H-022 H-078 J-010

L-006 M-012 M-021 M-044 M-084 M-085 P-003

S-023 W-025

of Vacuum Seals

B-104 H-031 K-040 U-002 W-031 W-043 Y-O01

of Valve Seals

B-051 C-081 H-021 M-021 S-006 T-022 U-O02

Y-001

Theoretical or AnalTtlcsl Evaluation

o£ Labyrinth Seals

A-059 A-226 B-129 D-055 E-007 G-016 G-017

H-059 K-008 K-009 M-018 M-019 M-f02 P-021

S-120 T-053 V-O04 V-O06 Z-O01

of Bushings

B-091 D-O08 F-014 3-003 R-058 S-048 S-104

Screw Seals

A-233 A-235 B-074 R-058 R-059 Z-O02

of

W-025

K-009

W-067

B-051

D-062

K-017

R-024

W-080

G-043

S-088

T-053
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SPECIFIC INTEREST AREAS IN SEALING I CONT'D

Theoretical or Analytical Evaluation, Cont'd

of Face Seals

B-074 B-IOI B-128 E-129 D-009 F-024 H-055

L-019 L-033 L-048 M-039 N-005 S-004 T-005

General

A-O02 A-006 A-059 A-084 A-136 A-226

B-004 B-OI6 B-038 E-045 B-063 B-074

B-IO0 B-129 C-005 C-069 D-Of3 D-023

D-054 D-064 G-OI6 G-040 G-043 G-045

H-017 H-055 H-077 1-003 1-006 K-007

K-043 K-053 L-024 L-026 _ L-027 L-033

M-079 M-080 M-IO0 M- 02 N-011 N-015

P-002 P-008 P-020 P-034 P-055 R-021

R-037 S-003 S-005 S-032 S-068 S-083

T-O06 T-012 T-014 T-019 T-020 T-053

W-011 W-022 W-041 W-043 W-045 W-047

W-074 W-088 W-089

Thermal Effects

A-234

B-095

D-030

H-O06

K-021

M-018

N-OI9

R-022

S-088

T-056

W-050

1-006

B-O03

B-096

D-040

H-007

K-038

M-052

0-003

R-023

T-O04
T-058

W-065

A-009 A-158 A-208 A-237 B-096 G-006 H-068 H-073

J-019 J-020 J-026 J-027 K-052 L-023 L-038 M-041

M-094 N-020 0-009 R-055 S-053 T-059 U-001 W-048

Wear and Wear Particles

A-120 A-238 B-013 B-126 C-046 E-Of7

H-014 H-077 H-082 J-011 J-020 L-023

H-040 M-062 M-081 N-023 P-034 P-045

T-O01 T-Of0 T-060 W-007 W-009 W-080

Wear Due to Rubbing

E-022

L-029

S-061

B-125

L-036

S-132

A-098 A-128 B-005 B-016 B-Of8

C-057 C-067 D-039 F-046 G-027

M-023 N-012 N-027 S-020 S-053

T-020 W-Of2 W-069 W-071 W-074

B-033

K-044

S-074

G-023

M-006

S-i12

C-041

M-O03

S-138
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III. SEALING _TERZALS

Asbestos and Asbestos Compositions

A-039 A-051 A-052 A-053 A-064 A-065 A-066 A-067

A-101 A-If3 A-132 A-133 A-134 A-141 A-241 B-060

B-071 B-109 C-032 D-005 D-048 D-056 D-066 F-O03

F-018 F-022 G-029 H-005 H-052 H-083 J-022 K-018

K-049 L-003 L-011 L-014 M-030 N-016 P-018 P-041

P-056 R-024 R-045 S-130 T-O01 T-008 T-018 T-025

T-026 U-003 V-007 N-039 N-041

Carbon snd Graphites

A-028 A-036 A-041 A-044 A-052 A-053 A-063 A-064

A-070 A-082 A-098 A-104 A-f08 A-f14 A-158 A-174

A-239 B-005 B-OO7 B-028 B-030 B-035 B-041 B-052

B-058 B-061 B-093 B-109 B-If0 B-128 B-129 C-067

C-075 D-001 E-001 E-026 F-024 G-O06 G-O07 G-020

G-034 H-048 H-082 J-020 K-O01 K-027 K-035 K-046

K-049 L-036 M-O02 M-OI3 M-041 M-081 M-091 M-Ill

N-OI8 P-016 P-043 P-053 P-056 R-008 R-027 R-062

8-024 S-038 S-061 S-073 S-138 T-001 T-011 T-021

U-O01 W-029 W-059 N-069 W=071

Cements, Lut,lngs end Adhesives

A-O01 A-188 A-216 B-067 B-IO6 B-123 K-052 P-O06

Ceramics and Cermets

B-125 C-051 C-053 C-071 E-002 G-O07

H-080 H-082 M-022 S-053 S-098 W-069

Cork and Cork Compositions

A-051 A-064 A-II3

E-026 F-036 H-019

T-026 V-O07 N-078

Felt

G-027 G-031

Fibers

A-134 A-141 A-241 B-046 C-032

H-051 K-OI8 K-049 L-OI4 P-056

A-O64 A-112 A-113 A-167 B-023 B-066
G-025 K-OI8 M-OI5 M-086 P-OO7 R-O01

S-093 S-101 T-OI8 N-014 W-020 W-078

B-023 C-032

R-O35 S-002

A-039 A-064 A-065 A-066 A-070 A-086 A-088 A-132

A-134 A-141 B-026 B-078 C-032 F-022 F-036 G-025

K-018 K-022 K-039 K-049 L-003 L°014 L-042 M-006

M-O20 M-030 M-I04 N-OI8 P-041 P-058 R-037 $-113

S-130 S-135 T-O01 T-O07 T-OI8 T-039 T-058 U°O03

V-007 W-047

Glass and Glass Fibers

A-O02 A-003 B-052 B-125 D-010 D-041 D-061 E-002

F-O41 G-DD9 G-025 G-035 H-074 H-080 K-045 L-045

M-OI7 M-022 M-09D R-032 S-008 S-043 S-072 S-074

S-108 T-O01 T-007 T-059 W-028 W-069
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SEALING MATERIALS, CONT 'D

Lea thers

A-051 A-055 A-064 A-067 A-099 A-113 A-141 B-011

B-031 B-042 B-043 B-131 C-032 C-078 D-O04 D-052

D-058 D-060 E-032 F-031 G-028 H-056 H-069 H-070

H-083 J-032 K-018 K°049 L-Of2 M-024 M-027 M-029

M-033 P-O17 R-004 R-005 R-O06 R-007 S-051 S-057

S-065 S-066 S-070 S-090 S-lOl T-002 T-OI8 T-039

W-032

Metallic Seals

Aluminum

A-064 A-071 A-078 A-121 A-208 A-221, B-124 C-051

E-027 F-033 H-054 H-060 H-071 H-072 H-081 K-049

M-Of6 P-041 R-064 S-062 S-079 S-094 W-002 Y-002

Brass

A-064 B-069 E-015 K-052 RIO40

Bronze

A-064

T-040

C-042 E-032 K-049 M-022 P-Of5 R-036

Ferrous Alloys

A-081 A-f03 A-130 A-133 A-202 A-208

B-005 B-054 B-124 C-007 0-016 C-067

E-002 E-003 E-024 E-027 F-019 F-026

H-060 H-082 K-001 K-041 K-046 K-047

L-043 L-045 M-O03 M-Of2 M-024 M-081

N-016 P-024 R-036 R-047 R-051 S-002

S-079 S-086 S-I08 S-I13 S-138 S-141

W-O07 W-064 Y-O02

Metal Fiber Composites

A-220

D-O03

G-019

K-052

N-004

S-016

S-142

A-OI9 A-028 A-040 A-052 A-066 A-070 A-101

A-204 A-205 A-207 B-071 D-066 F-022 H-028

R-O07 R-045 S-002 S-074 S-086 S-130 V-O07

A-192

Plated Metal Coatings

A-015 A-130

M-081 S-016

Other Metal and Alloys

B-O02 3-100 C-067

used in Face Seals

E-024

A-174 B-028 B-030 B-059 B-129 C-053 D-O01

G-034 H-079 L-036 M-022 M-023 M-041 M-103

R-062 S-018 S-033 S-10l S-I16 8-I18 T-O03

T-009

_-002

D-066

H-031

L-004

N-012

S-062

T-009

A-133

P-041

J-020
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SEALING MATERIALS, CONT'D

Metallic Seals, Cont'd

Other Metal and Alloys, cont'd

Used in Gaskets

A-013 A-022 A-064 A-065 A-066 A-078 A-079 A-085

A-100 A-101 A-172 A-224 B-002 B-006 B-010 B-082

B-124 C-044 C-051 C-071 D-056 D-067 D-068 E-002

E-006 E-031 F-033 G-Of3 G-035 H-025 H-036 H-072

R-074 H-081 3-004 K-OI8 K-031 K-048 K-049 K-050

K-051 L-001 L-003 L-038 L-045 L-050 M-OIO M-011

M-016 H-060 M-099 M-107 N-O04 P-014 P-024 P-040

R-026 R-045 R-047 R-064 S-013 S-llO S-I13 S-130

T-OI8 T-027 V-001 V-O07 W-034 W-035 W-038 W-041

W-068 W-078 Y-O02

Used in "O" Rings

A-OI3 A-015 A-236 B-079 C-025 D-010 D-062 E-OI4

F-OI8 G-O08 G-013 H-036 H-038 R-083 J-002 3-025

K-051 K-052 L-029 M-017 M-108 P-OI5 P-040 P-032

R-041 R-053 S-041 S-072 S-i18 U-002 W-015

Used in Other Ring Seals

A-037 A-058 A-072 A-075

M-OIO S-069 W-027 W-062

Used in Packings

E-024 J-021 L-010 L-O50

A-OI9 A-020 A-023 A-024 A-025 A-028 A-032 A-037

A-O38 A-039 A-046 A-050 A-052 A-058 A-06! A-065

A-067 A-072 A-075 A-097 B-026 B-028 B-040 B-071

B-075 B-I09 B-129 C-025 C-052 D-O04 D-046 D-048

F-O07 F-016 F-Of8 F-022 F-025 F-028 G-O09 G-029

H-O08 H-O09 H-OI4 H-038 H-042 H-083 J-012 3-021

3-022 3-023 K-O06 K-023 K-049 K-050 L-040 M-006

M-020 H-045 M-066 H-093 M-104 N-018 0-002 0-009

P-OI7 P-041 P-058 R-036 R-037 S-037 S-069 S-I18

S-129 T-018 T-040 W-003 W-012 W-034 W-052 W-072

Used in Piston Rings

D-038 D-048 H-012 J-002 3-004 K-017

P-056 P-058 S-037 S-040 S-I18 T-O09

Used in Other Seals

A-174

B-125

F-008

H-061

K-040

M-064

N-020

S-002

T-036

W-069

A-O04 A-O06 A-066 A-106

A-202 A-205 A-207 B-Of8

C-008 C-051 C-080 D-007

G-031 H-O13 H-022 H-031

H-078 3-020 3-022 3-023

L-028 L-045 L-049 M-O_2

M-093 H-f03 N-007 N-011

P-056 R-018 R-024 R-055

S-040 S-063 S-086 S-101

W-020 W-029 W-043 W-048

Y-001

P-015

A-178

B- 129
G-O06
R-073
K-050

M-071
0-009
S-008

T-059
W-071

A-162

B-050

E-024

H-032

K-039

M-036

N-013

R-062

S-127
W-065

P-OI7

A-192

C-007

G-028

R-075

L-OI0

H-074

P-017

S-018

W-O05

W-079
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SEALING HATERIALS CONT'D

OrRaB_c a Synthetic Materials

Chlor6pTene (Neoprene)

A-075 A-076 A-080 A-082 A-161 A-241 B-057 B-083

B-100 B-104 B-I06 C-056 C-077 D-014 D-071 E-OIl

E-013 E-031 F-025 H-026 H=027 H-044 H-058 J-031

K-OI2 K-025 K-037 L-017 L-038 M-0 58 N-022 P-O30

P-041 P-046 $-123 Y-O02 Y-O04

Elastomera (Buna-N, GR-S, Butyl, etc.)

In Face Seals

M-106 P-037 S-141

In Gaskets

A-O01 A-081 A-215 B-115

N-016 P-040

In "O" Rings

A-153 A-169 A-187 B-079

F-048 J-027 K-012 P-040

T-049

In Packings

C-013 C-024

W-018

B-OlO

In Other Seals

C-012

R-OI8

E-OIl

C-024

S-125

J-027

D-062

T-045

K-033

E-Of4

T-046

C-031 D-053 K-033 N-016 P-038 P-046

B-043 B-055 B-056 B-083 B-084 B-085 B-086 B-088

B-104 C-008 C-024 C-070 D-062 D-070 E-Of4 G-028

G-033 G-038 H-018 R-047 H-071 J-O05 J-026 J-027

K-017 K-039 L-OI7 L-018 L-028 L-039 M-113 N-016

N-020 P-006 P-037 R-OI8 R-033 S-091 S-092 W-030

W-031

Fluoro-Elsstomers (KeI-F, Teflon, Viton)

In Gaskets

A-135 A-167 A-215 B-047 B-106 C-044 F-026

G-004 G-OI8 G-021 H-064 H-074 H'081 K-033

M-068 N-022 P-040 S-f07 S-I08 S-130 ¥-002

In Lip Seals

B-052 G-022

In "O" Rings

B-If8

H-030

G-032 S-070

A-165 A-169 A-190 A-197 8-064 B-090

E-014 E-034 F-048 G-003 G-022 H-OIl

H-064 P-040 P-047 R-001 S-070 Y-O04

P-033

M-067
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SEALING MATERIALS CONT'D

Organic, Synthetic Materials Con_'d

Fluoro-Elastomers (KeI-F, Teflon, Viton) Cont'd

In Other Seals

A-122 A-125 A-126 A-127 A-135 A-161 A-168 A-184

A-185 A-206 A-237 B-Of2 B-036 B-047 B-051 B-054

B-061 B-078 B-089 B-090 C-077 D-O04 D-O06 E-001

E-Of4 E-024 E-026 E-034 F-021 F-022 G-O03 G-018

G-021 G-022 G-023 G-032 G-033 H-038 H-064 H-080

J-030 J-031 K-033 L-039 M-067 M-068 M-IOI N-Of2

P-046 P-054 R-001 R-Of5 S-017 S-070 S-lll S-117

S-139 T-001 T-007 W-Of9 W-031 W-069 W-080

Plastics (Nylon etc.) Used in

Gaskets

A-064 A-088 A-141 A-157 C-044

P-012 P-014 R-042 S-I07

"O" Rings

A-236 C-012 R-054

Lip Seals

M-106

Other Seals

E-026 H-068 K-OI8

A-028 A-029 A-039 A-046 A-052 A-f08 A-124 A-131

A-159 B-OI2 B-078 B-083 C-004 C-024 C-027 C-031

C-077 E-026 H-068 L-028 M-041 N-012 P-039 P-041

S-008 S-062 S-069 S-I17 T-O07 T-036 W-031 W-071

Silicones

A-093 A-158 A-211 A-215 B-051 B-060 B-126 C-011

C-029 C-070 C-077 D-071 E-003 E-013 E-026 E-034

E-035 F-Of7 F-021 G-O04 G-032 G-033 H-O04 H-068

H-081 1-011 J-031 K-Of2 K-035 L-039 M-058 M-082

N-022 P-001 P-O06 P-038 P-040 R-041 S-130 T-033

T-034 W-054

Rubber_ Natural Used in

Gaskets

A-033 A-064 A-065 A-074 A-085 A-141 A-208 A-241

B-116 B-II7 C-044 D-OI4 D-056 E-031 F-032 F-033

F-039 F-041 G-OI3 H-O37 2-027 K-018 L-003 L-OI4

M-067 M-082 P-040 S-130 T-018 U-O03 V-O07 V-011

W-033 W-063 W-078

J-002 R-004 S-057 S-058 S-070 $-093

Lip Seals

B-052

S-141

S-If2

-175-



SEALING MATERIALS CONT'D

Rubberj Natural Used in

"0" Rings

A-222 A-236 B-064 C-024 C-045 D-035 D-071 F-039

G-O03 G-O!3 J-O02 J-Of7 J-027 K-O02 K-025 K-052

M-059 N-026 P-040 R-O01 S-070 S-liB T-039 Y-004

Y-O05

Packings

A-016 A-065 A-070 A-074 A-099 A-222 A-228 B-026

B-028 B-041 B-109 C-024 C-032 D-053 F-003 F-022

H-051 H-052 K-022 M-059 M-067 M-094 P-018 P-041

R-001 S-010 S-061 S-069 S-070 S-I18 T-018 U-003

Other Seals

A-074 A-159 A-184 B-O09 B-019 B-028 B-032 B-083

B-117 C-024 D-022 D-026 D-036 D-041 F-O03 F-039

F-043 F-051 G-O03 H-041 H-062 J-002 J-005 J-017

J-027 K-039 L-012 L-016 M-062 M-103 M-111 P-056

R-006 S-062 S-069 S-070 S-092 S-093 S-118 S-123

S-134 T-039 T-058 W-027 W-031 W-075 Y-001

Rubber_ Synthetic - (A specific synthetic compound is not stated) Used In

Gaskets

A-008 A-081 A-093 A-132 &-134 A-215 A-221

E-026 F-036 H-020 H-068 Z-018 K-048 L-014

M-098 0-008 R-009 S-097 S-033 W-054

Lip Seals

A-If8

S-I03

B-106

M-097

"O" Rings

A-189 B-011 C-057 F-031 G-032 J-O07 J-008

A-143 A-169 C-011 C-012 C-024 D-027 D-071

E-013 G-015 H-023 M-028 M-052 P-001 R-041

S-035 S-124 V-O03 W-054

Packings

A-143 C-013 C-024 D-004 D-027 D-050 D-051

E-026 G-032 H-023 H-068 M-028 M-030 M-032

S-071 S-124

Other Seals

D-072

S-030

D-052

R-003

A-154 A-158 A-159 A-161 A-168 A-185 A-200 A-211

B-032 B-078 B-083 3-085 B-104 C-024 C-029 C-077

D-027 F-026 F-009 Y-017 F-021 F-030 F-042 G-033

1-004 1-005 3-026 J-030 J-031 L-013 L-016 M-030

M-032 M-086 M-101 M-I03 0-004 P-031 P-056 R-005

R-006 S-101 S-122 T-022 T-033 T-034 V-003 W-005

W-019 W-031 W-054
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IV. APPLTCATIONS

Aircraft Jet Engines

B-067 B-097 C-046 G-034 S-073 T-Of0

Aircraft Sealing - (fuel tanks, airframes, canopies, etc.)

Face Seals

B-013 B-034 H-079 S-I15

Packings

A-152 C-013 C-025 C-039 D-021 G-036

M-026 M-059 M-072 M-073 P-046 S-066

Gaskets

A-078 A-088 A-221 G-004 M-082 P-Of2

"O" Rings

A-151 A-187 A-190 B-064 C-025 C-039

G-O03 H-024 M-059 M-072 M-073 P-009

R-053 S-125 S-126

General

H-024

S-106

R-045

D-021
P-047

K-022

T-038

W-026

P-048

R-018

A-090 A-III A-lIT A-131 A-164 A-166 A-185 B-018

B-055 B-056 B-ill C-009 C-029 C-055 F-O08 G-O03

G-036 H-022 H-043 1-011 J-020 K-013 K-014 K-016

K-OI7 K-029 K-045 L-O05 L-016 L-018 L-039 M-026

M-036 M-054 M-071 M-084 P-O03 P-005 P-011 P-031

R-O02 R-018 R-OI9 R-060 S-062 S-091 S-138 T-022

T-037 T-038 W-026 W-028

Automobile Sealing

A-081 A-096 A-179 A-222 B-011 B-033

B-086 C-006 C-021 C-039 C-070 E-028

_-049 H-075 L-012 L-031 R-004 R-043

S-IO0 S-122 S-140 V-O03

Bearing Sealing

Face Seals

B-120 C-006 F-034

P-OI7 S-093

B-046

G-032
S-040

B-085

G-033

S-057

G-008 G-041 B-067 M-014 M-086

Packings

A-047.

P-017

"O" Ring

G-O08

A-051 A-099 A-102 B-048 C-006 E-032
G-041
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APPLICATIONS,I CONT'D

Bearing Sealinn_, Cont'd

General

A-048 A-051 A-057 A-068 A-II2 A-II3 A-129 A-136

A-173 A-189 B-O16 B-023 B-025 B-066 B-069 B-096

B-If4 B-120 B-121 B-122 C-006 C-033 E-032 F-021

F-023 F-034 G-041 G-042 H-048 H-049 H-053 H-067

J-009 K-042 L-O09 M-O08 M-Of5 M-070 P-007 P-017

P-025 P-056 R-025 R-030 S-040 S-048 S-093 S-096

S-100 S-I02 S-103 S-128 W-020 W-051 W-056

Chemical Industry Sealln8

A-056 A-061 A-106 A-I09 A-II6 A-128 A-184 A-202

A-215 A-230 B-027 B-057 B-071 B-075 C-027 C-063

D-015 D-016 D-043 D-044 D-046 G-001 H-029 H-080

K-034 K-038 K-046 K-047 K-053 L-042 M-039 M-077

M-083 N-Of4 0-004 P-023 P-050 P-051 P-052 P-053

R-OI4 R-048 R-051 S-Of1 S-021 S-044 S-lOT S-111

S-130 S-136 T-OI6 T-047 T-048 W-O07 W-041 W-060
W-081 W-091

CompressorL Sealln_

A-076 A-098 A-106 A-109 A-137 A-193

A-199 B-084 C-074 C-075 D-045 F-O03

M-063 M-078 M-f04 0-007 P-042 S-027

S-050 S-052 T-048 V-006 W-009 W-0_9
W-072

_ryoEenic Fluid, @eellng

A-194

G-034

S-096

W-059

A-198

J-013

S-049

W-066

A-216 B-059 B-061 E-OO3 E-014 H-012 H-028 H-030

H-032 H-081 K-052 L-017 L-038 L-045 P-028 R-042

S-046 S-074 $-094 T-046 W-006 W-030 W-031 W-038
W-069 W-070 W-071 Y-002

Engines, Internal Combustion end Diesel

A-078 A-079 A-094 A-179 A-187 B-If9 D-053 E-013

E-033 F-044 H-041 H-084 K-049 L-03I N-010 N-016

P-031 R-065 S-017 S-027 S-052 S-079 T-Of7 T-050

Electric Machlnej Sealing,

A-102 A-II9 A-195 A-217 B-023

6-042 K-007 K-039 M-014 M-063

Electrical Cable Entry.Gland, Termlnals, etc.

A-131 D-041 F.051 G-045 1:[_027

Electronic Tube Sealing

P-024 P-027

C-072
M-082

F-013

Equipment - (electrical, electronic, etc.)

C-073

P-026

H-OI9A-008 A-221 A-241 B-Ill C-020

M-Oll M-082 M-108 W-024

G-O05
W-007

H-020
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APPLICATIONS I CONTID

Exclusion Sealing

A-056 A-068 A-102 A-Ii2 A-214

E-032 1-009 K-042 L-008 M-048

S-I02 S-I03

Hose and Pipe Connections and Quick Di.qconnects

A-006 A-053 A-069 A-077 A-085

A-191 A-216 A-221 B-049 B-064

C-014 C-015 C-016 0-037 C-055

A-068 C-072 D-005 D-010 D-041

E-029 F-004 F-016 G-005 G-010

H-036 H-038 H-054 H-058 J-014

K-048 H-017 M-047 M-060 P'014

R-015 R-016 R-060 S-008 S-016

W-001 W-026 W-034 W=035 W-036

B-066

M-086

A-115

C-003

C=058

D-061

G-019

K-020

.P-033

S-030

W-048

A-164

C-004

C-059

D-072

G-029

K=030

P-040

T-O08

N-064

B-070
S-100

A-175

C-005

C-064

E-003

H-024

K-041

R-002

T-055

W-068

Hydrogen-Cooled Generators and

B-020 B-022 B-024

P-073 R-029

Hydrauli c Equipment_ Sealing

Packings

Motors, SealinE

G-OO8 H-o67

A-026 A-039 A-060 A-091 A-095

A-150 A-152 A-176 A-179 A-217

C-013 C-024 C-025 C-034 C-039

D-O04 D-021 D-049 D-058 D-059

F-025 F-028 G=032 G-036 H-023

H-083 J-010 J-032 K-022 L-032

H-027 M-034 M-051 M-059 M-072

P-038 P-046 R-O07 R-OI7 R-020

S-070 S-071 S-089 S-090 S-I06

S-135 T-O02 T-038 T-060 U-004

Gaskets

A-008 A-lOS B-047

S-089 W-026 W-034

"0" Rings

C-017 D-065

W-035

A-091 A-143 A-153 A-165 A-169

B-008 B-064 B-079 B-105 B-II8

C-024 C-025 C-039 C-045 C-060

E-OI4 F-OI8 F-038 G-003 H-004

H-083 J-Of5 K-OI2 K-025 M-034

M-057 M-059 M-072 P-O08 P-O09

P-047 R-OI8 S-070 S-II8 S-124

U-004 V-O03 W-O06 W-015 W-016

Face Seals

A-217 1-006 S-028

K-028

A-099

B-008

C-060

D-060

H-024

M-020

M-096

S-028

S-117

W-034

K-048

A-176
C-005

D-021

H-023

H-050

P-019

S-125

W-025

S-I17 S-l18 T-043

M-Of4

A-I05

B-047

C-061

E-015

H-038

H-025

N-021

S-066

S-118

P-012

A=I90

C-OIl

D-035

H-024

M-051

P-020

S-126

P-055

A-143

B-105

C-078

F-018

H-056

H-026

P-029

S-067

S-124

R-017

A=216

C-017

D-062

H-038

M-053

P-035

S-135
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APPLICATIONS _ CONT'D

Hydraulic Equ.ipmentj Sealing, Cont'd

"V" Ring, '_" Ring, Quad, Delta X, or Other Cross Sections of Rings

A-090 A-095 A-176 A-216 B-047 C-024 C-034

F-018 F-027 G-003 G-036 3-032 M-026 M-027

S-070 S-090 S-135 V-003 W-OI6

Lip Seal

B-OIl C-017 C-057 D-OI8 G-032 H-084 1-006

T-035 W-017

General

D-058

M-034

1-009

A-Of2 A-OI4 A-086 A-096 A-Ill A-149 A-154 A-158

A-161 A-162 A-164 A-168 A-184 B-O17 B-029 B-031

B-035 B-051 B-053 B-055. B-056 B-078 B-085 C-004

C-007 C-008 C-021 C-055 C-058 C-059 C-070' C-072

C-077 D-033 D-038 D-062 E-014 E-036 G-O02 G-OI9

G-033 H-001 H-006 H-O07 H-022 H-062 H-078 J-OlO

K-OI3 K-Of4 K-Of5 K-016 K-017 L-O05 L-O06 L-Of6

L-027 L-049 M-Of2 M-021 M-044 M-051 M-054 M-058

M-071 M-084 M-085 M-IOI P-O03 P-O08 P-OIl P-054

R-Of8 R-Of9 R-024 R-060 S-023 S-I18 S-121 S-134

T-002 T-009 T-032 T-038 V-012 W-025 W-026 W-092

Instruments, Precision - (Optical and Electrical)

A-214 B-OI2 E-004 R-042 W-O19

Iron and Steel Industry,

A-024 A-040

K-039 K-042

Sealing

A-124 A-127 A-209 D-033 Y-020 J-032

M-f09 P-017 R-033 S-121 W-056

(Rockets, Missiles)

A-236 B-OI9 B-044 B-051 B-059 C-054

E-014 H-O03 3-025 K-013 K-017 L-039

P-004 P-028 R-O02 R-Of8 V-008 W-062

Launch Vehicle SealinK-

A-175 A-178

D-O07 E-O03

M-036 M-106

W-069 W-073

B-003 C-037 C-038 C-080 C-081

H-046 K-040 M-074 N-007 S-006

LlquldMetal Sealing

D-043 .G-030 M-083 N-012 R-051

A-007 A-156 A-181

E-024 G-014 G-020

S-018 S-127 T-042

Mixers and Aattatora _ Sealing

A-122 B-027 B-060

T-048

Munitions Sealing

F-025 0-008 R-O07 S-O03 S-106 W-037

Naval Ships (Submarines)

A-070 A-078 A-228

M-061 R-025 T-OI8

C-037 C-058 E-013 H'002

S-014 W-075

H-037
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APPLICATIONS, CONT'D

Nuclear Plant, Sealing

A-O07 A-156 A-193 A-194 A-195 A-199 A-211 A-213

A-223 B-080 B-081 B-084 B-115 C-028 C-037 C-050
G-020 G-030 H-004 H-035 H-045 H-046 H-047 H-076
J-019 K-001 K-010 K-040 K-050 M-008 M-014 M-046

M-087 P-O01 R-052 S.006 S-012 8-039 S-063 S-127
W-051 W-057 W-075 S-076 W-077 Y-003

Petroleum, Petrochemical

A-047 A-048
A-I18 A-144
B-048 B-O49

C-056 D-001
F-020 9-023
H-050 H-055
J-008 3-028
L-031 L-044
P-037 9-038

S-099 S-I00
T-015 T-Of6
W-082 W-087

Industries Sealing

A-055 A-068
A-159 A-185

B-062 B-092

D-015 D-027
F-030 F-031

H-069 H-080
K-021 K-034
M-029 M-086

P°049 R-O05
S-102 S-I03

T-022 T-049

Pneumatic Equipmept Sealing

A-OIO A-032 A-098 A-f06

A-194 A-199 A-239 B-031
Bo081 B'084 C-008 C-009
C-O74 C-075 D-O04 D-O72
K-029 K-048 M-025 M-O54
P-030 9-048 R-O07 R-017
W-006

Pressure Ranae - 0 - I00 psi

A-O09 A-OI5 .A-085 A-095
B=056 B-090 B-130 C-023
E-021 E-029 F-004 H-076

L-046 L-048 M-032 M-044
0-007 P-O01 P-014 P-043
S-033 8-053 S-063 S-107
T-028 T-041 T-049 T-057

Pressure Range - 0 - 5,000 psi

A-058 A-126 A-128
A-205 A-207 B-002
D-062 E-022 9-012
H-028 H-079 1-012
S-002 S-066 S-074

A-146

B-035
F-026
K-048
S-086

Pressure Range - 0 - I0,000 psi

A-040 A-130 A-147 A-171
B-050 B-057 B-061 B-089
E-035 F-010 F-039 G-Of2
L-007 L-016 M-030 M-069

S-068 S-Ill T-039 W-042

A-082
A-203
B-IIO
D-035

F'032
H-084

L-008
M-113
R-OI2

S-114
V-Of2

A-152
B-042
C-013

F-025
M-071

S-073

A-134
C-042

H-079
M-067
R-034
S-i16
W-068

A-160
B-105

G-011
M-043
T-003

A- 183

B-099
G-021
N-015

A-083
A-206
B-II9

D.066
F-034
1'003
L-017

N-017
S-051

S-122
W-008

A-160
B-051
C-034

F-038
M-087
S-f04

A-186
C-054
K-O03
M-107
R-055
S-132
W-081

A-162
C-004
R-022

)(-093
U-004

A-230
B-I03

H-012
P-008

A-108

A-221
C-010
F-005

F-048
1-008

L-OI9

P-007
S-061
S-140
W-012

A-164
B-064
C-036
H-083

N-027
T-O02

A-212
C-060
K-042
0-005

S-012
T-O09
Z-002

A-202

C-009
H-023
M-101

V-009

B-O01
D-003
£-017

P-015

A-If0
, B-025

C-054
P-009

H-049
J-O07
L-025

P-030
S-096
T-O04
W-073

A-176
B-068
C-046
K-016

0-006
T-060

B-053
D-056
L-010
O-006

S-O16
T-Of0

A-204

D-OI0
H-024
P-046

B-036
E-009
J-023

S-019
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APPLICATIONS l CONT'D

Pump Sealing

Packings

A-026 A-032 A-042 A-076 A-087 A-089 A-094 A-108

A-122 A-140 A-217 B-061 B-075 B-133 B-134 C-O01

C-003 C-028 C-042 C-048 C-065 D-011 D-043 D-045

F-OI5 F-003 G-001 G-014 R-029 H-065 H-066 1-002

3-001 3-023 K-O03 K-005 K-026 L-037 L-041 L-042

L-046 M-020 M-076 M-I09 N-021 N-023 P-041 P-052

P-053 P-057 R-065 S-031 S-043 S-061 S-114 T-016

T-024 T-025 T-038 T-048 W-003 W-012 W-023 W-082

W-083 W-084 W-085 W-086 W-087 W-090

Face Seals

A-094 A-123 A-140 A-217 B-059 B-I02 B-f07 B-130

C-001 C-018 C-038 C-048 C-054 D-O01 D-OI2 D-Of5

E-021 G-001 G-O07 G-011 G-034 H-066 K-O05 M-022

M-083 N-024 N-025 0-007 R-012 R-OI3 S-021 S-027

S-033 S-039 S-047 S-084 S-133 T-O03 T-016 T-024

T-042 T-043 T-048 W-059 W-087

Genera I

A-O07 A-I03 A-106 A-I09 A-142 A-156 A-163 A-185

A-195 A-200 A-206 A-213 A-233 A-235 B-003 B-037

B-051 B-052 C-055 C-072 C-079 C-081 D-003 F-036

F-047 H-084 1-001 K-004 K-039 L-002 L-026 M-004

M-013 M-065 M-077 M-079 M-080 N-002 N-014 F-028

P-048 P-051 R-022 R-058 R-059 R-063 S-030 S-052

S-127 T-015 T-022 T-028 M-020 M-021 M-022 W-005

W-073

Railway Vehicle Sealing

A-Of7 A-020 A-025

A-049 B-131 C-022

P-058 S-119

A-O27

C-039

A-029

C-052

Steam Zugi_nes

A-026 A-034 A-098 D-048 H-002

U-003 W-012

Temperature Range - 0 - 2000°F

A-015 A-097 A-133 A-202 B-053

G-027 G-031 J-002 S-053 W-043

A-032

K-023

H-009

B-057

A-037

M-075

J-022

B-097

A-046

M-t12

M-066

C-053

Temperature Range - 0 - lO00°Y

A-075 A-186 A-191 A-204 A-205 A-207 B-002 B-O05

B-Of0 B-II0 B-125 C-007 C-008 C-009 D-056 E-O01

F-004 F-017 G-021 G-029 H-OIl _-012 H-028 H-031

H-060 H-079 H-082 H-083 K-046 L-010 L-018 M-003

M-OI2 M°016 M-023 M-030 M-044 M-093 0-006 F-056

R-016 R-024 R-047 R-055 R-064 S-002 S-019 S-033

S-074 S-086 S-I16 T-003 T-007 T-010 T-011 W-081

V

%
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APPLICATIONS, CONT'D

Temperature Range - 70 to 300OF

A-093 A-135 A-184 B-0i0 B-050 B-056 C-029 C-040

E-029 E-034 E-035 F-026 H-079 1-011 J-002 K-048

M-OI3 M-032 M-058 M-101 P-003 P-046 P-047 R-024

R-034 R-053 S-012 S-033 S-066 T-042 W-025 W-037

W-054 W-081

Temperature Range - 300 to 0°F

A-015 B-010 B-036 B-053 B-059 B-061 E-O03

H-028 H-030 H-032 K-046 L-Of7 L-Of8 L-038

M-016 F-028 R-042 S-033 S-046 S-094 S-I16

W-006 W-030 W-038 W-070 W-071

Torque Convertersa Fluid

A-096 B-033

G-032 G-033

Couplings, Sealing

B-085 B-086
P-054 R-062

C-021 C-058 C-059

T-035

H-012

L-045

T-046

C-070

Turbine Sealing (Steam and Gas)

A-030 A-033 A-036 A-041 A-044 A-063 A-073 A-f04

A-If4 A-117 A-144 A-166 A-193 A-194 A-240 B-007

B-013 B-024 B-059 B-126 C-016 C-028 C-046 C-049

C-072 D-002 D-020 E-016 F-001 F-045 G-017 G-043

H-017 H-035 3-013 J-020 K-011 L-009 M-002 M-014

M-063 H-093 N-027 0-006 P-005 P-013 P-021 P-022

P-026 P-044 F-045 R-027 R-049 R-O55 S-005 S-024

S-036 S-I15 S-120 S-128 S-138 T-021 T-054 V-006

W-O03 W-007 W-Of3 W-073 Y-O03

Vacuum Sealing

A-004 A-196 A-219 A-233 B-009 B-054 B-104 B-132

C-076 D-006 D-041 D-061 E-027 F-042 F-043 F-051

H-026 H-027 H-031 H-032 H-034 J-005 J-030 J-031

K-024 K-040 M-064 M-074 M-108 N-012 N-020 R-003

R-021 R-022 R-034 R-040 R-042 R-047 R-057 R-064

S-008 S-045 S-058 S-096 S-109 T-027 T-036 T-047

T-055 U-O02 V-001 W-006 W-O07 W-027 W-031 W-043

Y-001

In Face Seals

A-170 C-075 H-064 S-055 T-042 W-081

in Packings

A-058 G-O09 H-054 T-021

in "O" Rings

A-013 B-015 G-010 G-OI3 H-030 H-036 H-058 H-064

K-002 K-051 K-052 L-043 M-017 M-090 P-040 R-032

R-041 S-041 S-072 V-002 W-O01 W-061 ¥-004 Y-005

in Gaskets

A-O13 A-208 B-006 B-010 B-082 B-116 .. B-117 B-124

C-051 C-071 D-014 E-002 E-031 F-033 F-041 G-035

B-036 H-060 H-064 H-074 B-081 K-031 K-051 L-004

L-050 M-010 M-016 N-002 P-024 P-040 R-026 S-094

S-110 S-I13 W-063 Y-002
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APPLICATIONS I CONTWD

Valve Sealing

A-OI2 A-OI7 A-026 A-027 A-028 A-067 A-074 A-090

A-122 A-125 A-163 A-232 B-006 B-035 B-039 B-051

B-071 B-f19 C-003 C-020 C-028 C-052 C-055 C-057

C-060 C-072 C-078 C'O81 D-OIl E-029 E-036 F-O07

H-002 H-021 J-001 K-016 K-024 K-051 L-050 M-004

M-017 M-021 M-050 M-093 M-106 M-112 N-011 P-058

R-043 S-005 S-006 S-030 S-045 S-134 S-137 T-022

T-027 T-055 U-002 V-002 W-080 Y-001

r
_e
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